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Metering or Pumping Low Flows? 
...or Acids? 


...or “Difficult” Liquids? 


When you have a chemical feeding problem, or need a low flow pump for a final 
control element, don’t waste time shopping around! Simply check the complete 
selection of Milton Roy controlled volume pumps. You'll find some of the more 


popular models profiled below . . . 


For corrosive, dangerous fluids . . . 
DIAPHRAGM LIQUID ENDS 


For small capacities . . . 
the miniPump® 


For most applications . . . 
the MILROYAL® Pump 
with totally-enclosed, 
self-lubricated drive. 


If you meter low flows, here’s the 
ultimate in controlled volume pump- 
ing —and at the right price. Its novel, 
totally-enclosed drive unit operates in 
oil. Capacity can be adjusted easily 
while operating—manually or auto- 
matically. Capacities range from 0.89 
gph, for pressures up to 4,470 psi, to 
88.0 gph for pressures to 170 psi. As 
many as 9 MILROYAL pumps can be 
driven by a single motor. Available 
with either packed plunger or dia- 
phragm-type liquid ends. 


FOR OTHER NEEDS... 


Three basic models are available for 
metering clear liquids from 3,940 
down to 3 milliliters per hour at ac- 
curacies of better than +17. The 
smallest model his a repeatable ac- 
curacy of +0.33°, of maximum 
capacity. Pump capacity can be 
manually adjusted from 0 to 100% 
while the pump is running or stopped. 
Use the miniPump wherever danger- 
ous or expensive liquids with a maxi- 
mum viscosity of 500 centipoises must 
be metered—in plant or laboratory. 


Where leakage of the metered chem- 
ical absolutely cannot be tolerated, 
Milton Roy controlled volume pumps 
with diaphragm liquid ends bring 
safety-first to the job. The diaphragm 
of Teflon or 316 SS gives protection 
against corrosive chemicals to all 
parts of the pump in back of the 
liquid end. Automatic air bleeding 
and hydraulic fluid volume assure 
consistent high accuracy. Capacities 
to 224 gph—discharge pressures to 
2,500 psi. 


H20® Pump—economical water treating pump for boiler feed and process water treating systems. 
Capacities from 0.12 to 28 gph—for pressures to 1,000 psi. 


AiROYmetric® Pump—airpowered unit for precise metering or as a hydrostatic pressure generator. 


Mersemetric Pump®— meters liquids from tanks—from a depth of 14 feet. Eliminates tank con- 
nections below the liquid level. 


Bulletin 4100— Milton Roy offers this four page Guide to Controlled Volume Pumps. Types, ca- 


pacities, pressures and other details are given. 





Controlled Volume Pumps 
Colorimetric Analyzers 
Hydrogen Purifiers 
Laboratory Instruments 
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Write for the Bulletin #100 
Milton Roy Company 

1300 E. Mermaid Lane 
Philade‘phia 18, Pa. 





INSTRUMENTATION 


for Process Measurement & Control 


INSTRUMENTS for MEASURING 


PANEL INSTRUMENT 
STRUMENTS PROCESS VARIABLES 


1100 Series 

Large Case Recorders 
and Recording Con.- 
trollers 


Temperature 
fluid expansion type in 
struments 





1450 Series 

Fiber Glass Case Z Pressure 

Indicating Transmit- ' for gauge, absolute, vac 
ter, Receiver and Con- = > uum or differential meas- 
troller urements 





Flow 

variable area, variable 
head, obstructionless, in 
tegrating 


2800 Series 

Digital Pulse Receiv- 
ing Electronic Instru- 
ments 























1200 & 1300 Series tA EP Liquid Level 


bubbler, variable head 
cable & drum, ball float 


Miniature Case Indi- 
cators, Recorders, 
Controllers 











Viscosity 
c single and two float, tem 
53P Series " P perature compensated 
Pneumatic Controllers 


Other Variables 
including consistency 
density, pH, O-R-P 


Write for Catalog 310, “‘Process Instrumentation” Fischer & Porter Company 


: “ . > a ; 5 . , ‘ , — i. Te 
for data on the entire line of F&P equipment. . . 591 County Line Road, Warminster, Pa. 
. . . vo Sete dine esti, Tiacicae Se Daten EC amma 
or for a discussion of your specific process control In Canada: write Fischer & Porter (Canada) Ltd., 
problem, call your nearest F&P representative. 2700 Jane Street, Toronto 


mpm FISCHER & PORTER COMPANY 


A world-wide instrument company with plants in Australia, Canada, England, France, Germany, Holland, Mexico and the United States. 
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largest double-seated control valve ever made 


When you are talking big control valves, 

talk to Kieley & Mueller. K&M is the largest 
manufacturer of the big ones, control valves 
above 16 inches. Standard globe-type valves are 
available in 20, 24, 30 and 36 inch sizes; even 


larger valves will be produced on special order. 


This 36-inch double-seated angle valve 

closes snugly on giant Teflon seats. The inner 
valve positions responsively, gliding on special 
roller-slide bearings. It’s massive, but is operates 
protected by a K&M patented torque resistor. 
Beyond the problem of size, this valve is 
mounted on its side, and it has been performing 
creditably for over four years. 


BIG or small, if it’s control valves, you’ll 

like the pitch-in, helpful approach of your local 
K&M representative . . . plus capable 
engineering and manufacturing follow-thru at 
the K&M plant. 


Write for Bulletin CV-53. 


ABOVE: Partial cross-section of KaM 
36-inch valve showing general con- 
struction. 

AT RIGHT: Actual size of a 36 inch 
valve can be visualized from this illus- 
tration of a workman inside the valve 
body performing finishing operations. 


KIELEY & MUELLER, INC. 


64 Genung Street + Middletown, New York 


78th Anniversary... Oldest U.S. Pressure and Level Control Valve Manufacturer 
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form. Feeder components are never weighed . . . can’t confuse 


accuracy. SAN FRANCISCO 


Fred W. Jameson 
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San Mateo, Calif 


Couple this accuracy with the Merchen’s range of up to Diamond 3-8806 
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The addition of the new Series 1400 valve body to the 


n : y vv el | Honeywell line of control valves now gives you a choice of 


actuator-body combinations to match your applications. 
an Nn O U n ces Now you can choose the exact type and degree of control 
you need, without pushing a valve beyond its design limits 
... or without paying for more performance than you need. 
The compact Series 1400 valve body is available in a full 
range of materials, ratings and sizes, with screwed or 
flanged ends. It can be used to regulate small flows in 
process, pilot plant, research and commercial control sys- 
tems. Each body size ( 14", 34” and 1”) has a wide range of 
reduced ports with Cv’s from .025 to 11.0. Two bonnet 
constructions facilitate mounting of five types of actuators 
—three pneumatic and two electric. 
Each actuator-body combination fits a different range of 
operating conditions and performance characteristics, but 
with sufficient overlapping of these ranges to give you a 
wider selection on the basis of cost. For complete details, 
write for Bulletin B803-1. MINNEAPOLIS-HONEYWELL, 
Fort Washington, Pa. 


oes 
——> 
-_—S 


Honeywell 
Ho a 


Model 14 
Modutrol 


HONEYWELL INTERNATIONAL Sales and Service offices in all principal cities of the world. Manufacturing in United States, United Kingdom, Canada, Netherlands, Germany, France, Japan. 
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SCANNING \ WHAT’S NEW 


THIN FILMS COME OF AGE—Thin-film techniques, which only yesterday 


were a new electronic wonder promising unbelievable reductions in size, 
weight and power, now have graduated from promise to practice. In the 
past year, Halex, Inc., El Segundo, has delivered many miniature elec- 
tronisms made by thin-film deposition for computers, servo-controllers, pre- 
amplifiers and sensing instruments. And RCA has developed thin-film 
transistors so small 20,000 can fit on a postage stamp. They envision a 
complete computer with basic circuitry the size of a single page from a 
book! 


REVERSE TWIST. In a surprising reversal of US trends, Soviet industrial 
research laboratories find it tough to compete with Russian universities 
for scientists and engineers! So far, colleges are out front in this talent 
race, because they can pay a technologist three to four times higher wages 


than he could make in industry. 


LATEST TECHNIQUE—(for getting big projects done on time is PERT— 
Program Evaluation Review Technique. This was the electronic data proc- 


essing method so successful in keeping US Navy’s Polaris project on sched- 
ule. Now RCA offers the PERT method free to users of its 501 EDP sys- 
tems. PERT ‘not only correlates management/computer planning of proj- 
ects, but periodically checks progress against schedules, pointing up slow- 
downs and bottlenecks fast enough so managers can correct them—in time. 


WEAK IN THE MIDDLE. A Northwestern University survey shows that 
middle-west electronic firms are not keeping pace with east and west coast 
companies in research. The preliminary report states that, in spite of Chi- 
cago’s dominance in electronic production and sales, the Chicago-area lags 
in solid-state, data-processing, microwave, command/control and advanced 
instrument developments. Partly to blame: inadequate industrial sponsor- 
ship of university scholarships, grants and research. 


HOT WINGS. The US Air Force has contracted with Dynatech Corpora- 
tion, Cambridge, Mass., to design and build a new instrument for measur- 
ing thermal conductivity of the super-alloys, honeycomb structures, cer- 
mets, and ceramics used in the latest ultra-high-speed wingcraft and space 
ships. The instrument will be operable in air, vacuum, or inert gases up 


to 3000°F. 


$50 MILLION MARKET. Annual sales to the petroleum industry of $50 
million for electronic remote-control supervisory systems is predicted for 
1965 by Moore Associates, San Carlos, California. Petroleum will 
need these systems for three major operations: pipelines, off-shore and 
leased wells, and refinery operations. Moore, a maker of supervisory equip- 
ment, figures pipeline remote control alone will take $35 million per year. 
Firms with more than 150 wells will need computer-programmed central 


monitoring and supervision. 
(Continued on Page 11) 


ISA Journal 





Are YOU paying too much for Liquid Level 
or Pressure Control of corrosive fluids? 


If you think you are, read 
these facts about the low cost 
Fisher ‘115’ Transmitter 


The Type 115 accurately measures the pressure head of 
viscous or corrosive liquids and transmits a pneumatic 
output pressure which is equal in magnitude to the 
measured pressure head. The “115” is constructed so 
that only the diaphragm, diaphragm retaining ring and 
gasket come into contact with the hard-to-handle fluid. 
By careful selection of materials (any alloy or plastic) 
for these parts, corrosion can be virtually eliminated. 
Also, since the diaphragm separates the fluid from the 
remaining parts of the transmitter, there is no danger 
of clogging. 


1 to 1 Transmitter 


In operation, the force of the liquid head on the dia- 
phragm is opposed by the force of air pressure acting on 
the opposite side of the diaphragm. There is a bleed 
orifice which is covered and uncovered by movement 
of the diaphragm with increasing or decreasing head 
pressure. With an increase in level, a greater force is 
created by the liquid head and the diaphragm moves to 
cover the bleed orifice. The air pressure acting on the 
diaphragm increases until it equals the head pressure. 
The increased air pressure is transmitted to an indicator 
or controller. A decrease in level causes a corresponding 
decrease in transmitter output pressure. The 3” and 4” 
Type 115 are linear within 1” w.c. (1.5” w.c. for 2” size) 
with 20 psi supply pressure. 


Applications and Specifications 


The major application of the “‘115’’ on vented or open 
tank service are liquid level indication, recording and con- 
trol. For recording and control installations, a Series 4150 
Wizard II pressure controller is required to convert the 
transmitter output pressure into a standard instrument 
signal of 3 to 15 psi or 6 to 30 psi for operation of the 
recorder or control valve. The “‘115”’ can also be used on 
pressure control service where it is necessary to protect 
the measuring element of a controller from the corrosive 
or clogging effects of the controlled fluid. 


Ceatk LRAT S PRL ES EI 


PRESSURE 


TYPE 4150-657-A 


PRESSURE CONTROLLER PRESSURE GAUGE 





Type 115 Transmitter showing tubing connections 
for the supply pressure and the output pressure. 


Available Sizes: 2”, 3” and 4” 
150 lb. ASA flanged. 2” size 
also available in 300 Ib. ASA 
flanged. 

Diaphragm Materials: Hastelloy 
C, Nickel, 317 Stainless Steel, 
Kel-F or Teflon. 

Diaphragm Ring Materials: 316 
Stainless Steel, Hastelloy C, 
Nickel, Durimet 20, R-Monel, 
Polyvinyl Chloride (PVC) or 
Penton. 

Standard Output Range: 2” w.c. 
to 15 psi with 20 psi supply 
pressure. 


Wizard II pressure con- 
troller mounted on Type 
115 Transmitter. 


Standard Supply Pressure: 20 psi. 
Maximum Supply Pressure: With a Hastelloy C dia- 
phragm, 400 psi for the 2” size and 70 psi for the 3” 
and 4” sizes. 
Maximum Operating Temperature: 400° F. 
Maximum Head Pressure: 320 psi for 2” size; 56 psi for 
3” and 4” sizes. 
Write for Bulletin F-115A. Fisher Governor Company, 
Marshalltown, Iowa. 


LIQUID FUEL 


TYPE 4152 | 
TYPE 67FR 


SUPPLY 
Type 115 used 
as a pneu _ T 
x e 
; matic head 1p. + ais 2-115 
if transmitter + . - 
aif used for 
and installed TYPE 657-A T liquid level 
SUPPLY to protect the 7G control 
Bourdon tube “y 
£ ‘ licat 
or bellows of a y — 
the controller. 


" a TYPE 67FR 
Q 


SUPPLY 


TYPE 115 
TYPE 115 | | 


If it flows through pipe anywhere in the world 
...chances are it’s controlled by....... 


SINCE 1880 
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The best | name we can think of is 


OMATIC 


“Propo” for adjustable proportional 
band ...“Matic” for automatic valve 
travel feedback. Put them together — 
Leslie-PropoMatic’ — and you get the 
new temperature regulator for 
instantaneous-type heater service. 

It works like nothing you’ve ever 
seen before. Set the dial for the control 
band you want, and that’s all. Tempera- 
ture holds steady, even under fast load 
changes. 

No cycling. It’s stable! And it shrugs 
off most dirty steam problems as if they 
didn’t exist. In effect it’s a pressure- 
temperature cascaded control system— 
but still, it’s a regulator —easy to install, 
and much less in initial cost! 

Select from 50F, 100F or 200F 
powerful, interchangeable thermo 

“wn elements. Bronze or iron, 

(hf % to 4, screwed or 
flanged ends. PropoMatics 
handle inlet pressures to 
150 psi, temperatures as 
high as 5OOF. 

Engineering Data Bulle- 
tin 611 has all the data on 
PropoMatics. Send for it 
—no obligation. 

LESLIE REGULATORS AND CONTROLLERS 


A SINGLE STANDARD OF QUALITY SINCE 1900 
Leslie Co., 705 Grant Ave., Lyndhurst, New Jersey 


ISA Journal CIRCLE NO. 8 ON PACE 100 








SCANNING \ WHAT’S NEW (Continued from page 8) 


BETTER BLAST DETECTORS. Growing suspicion that Russia may be 
testing atomic weapons secretly has stepped up research in detection of 
underground nuclear explosions. Texas Instruments has $268,000 of Air 
Force money to develop unattended seabottom seismic recorders 
for a world-wide surveillance network. Century Geophysical Corporation 
has three Defense Department contracts to develop instruments to dis- 
criminate between various kinds of earth shock and tell which have nuclear 
origins. 


FIX WHILE YOU FLY. A brand-new concept for improving aircraft mis- 
sion reliability is “in-flight testing.’”’ Under a $600,000 contract from Bur- 
roughs Corp., General Precision will develop test equipment for in-flight 
trouble-shooting of both the plane and its complex instrument gear. Thus, 
a malfunction will not necessarily abort the mission. It will often be possi- 
ble to replace defective components while the plane continues its flight. 


RADAR TRAFFIC COP. With radar signal piled on signal from defense, 
navigation, weather, shipborne, satellite-tracking, etc. radars, there is a ser- 
ious and growing problem of radar interference. New and more powerful 
radars tend to interfere with the older, less powerful. Now, Temco Elec- 
tronics, division of Ling-Temco, has come up with the “video correlator” 
to overcome such interference and allow the radar to see a clear, undis- 
torted image. 


MORE BIONICS. ‘“Bionics’” (designing physical systems based on living- 
system principles) took off on a new track—the known ability of human 
eyes to follow an object while determining its character. Laboratory for 
Electronics has contracted to devise a self-organizing pattern-recognition 
device. A photocell mosaic pickup will redirect its own movements to ran- 
domly scan an object until it guesses what the object might be. Then it 
will direct its “eye” to those parts of the object that will confirm its rec- 
ognition. Possible use: automatic recognition and classification of cloud pic- 
tures taken by weather satellites. 


TRANSLATION BREAKTHROUGH. A revolutionary breakthrough in 
technical literature indexing and retrieval was announced by Dr. Eugene 
Garfield of the Institute for Scientific Information, Philadelphia. His new 
algorithm of chemical terms produced the first successful computer trans- 
lation of chemical names directly into molecular formulas. A Univac I 
computer correctly calculated the molecular formulas of several hundred 
random chemical names fed into it by a typist. This breakthrough will per- 
mit prompt indexing of the over 100,000 new compounds developed by 
chemists each year. 


VERY SHOCKING. US Naval Ordnance Lab physicist Wm. Fuller has 
designed an 180-foot conical shocktube that, from a 5-pound charge, pro- 
duces blastwaves as powerful as 6 World-War-II blockbusters fired at one 
time. And it’s practically noiseless, too! But he’s just beginning: Next pro- 
ject is a 2000-foot shocktube, which will amplify a 1000-lb blast up to equal 
that of a many-kiloton nuclear explosion. Idea: To permit USN to nuclear 
test its structures during the international atomic test ban. 
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---by the bucketful! 


Plenty of water—by the bucket, by the tank, by the millions of 
gallons—for the eastern utility serving the industrial-residential 
complex where this young lady lives. 

Plenty of water, because it’s supplied instantly—by “phone.” 

The widely dispersed water sources of this area are linked 

to a dispatching center. This center, the supervisory control panel at 
right, shows the entire system in graphic detail. It controls 

the system by multiplex audio frequencies transmitted over the 
area’s existing telephone wires ...a milestone in municipal 

water distribution. This unique telemetering system, a product of 
Electro-Mech know-how, has broad application in the 

regulation of any liquid or gas. Any industry, no matter what it is, 
can benefit from Electro-Mech’s team of experienced contro! 

system engineers and technicians. Your industry, for instance. 


For details on this telemetering system, send for Technical Report #32 


Electro-Mech Corporation Norwood, New Jersey 
acco 


A SUBSIDIARY OF AMERICAN CHAIN & CABLE COMPANY, INC 
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OMPANIES 


4 ON THE MOVE 


Mergers & Acquisitions 





Offner Electronics has become 
a division of Beckman Instru- 
ments following acquisition of 
Offner’s assets and operations 
for 58,823 shares of Beckman 
common stock. | 


Miniature Instruments has ac- 
quired the facilities of the for- 
mer James Broker Co., Paynes- 
ville, Minn. 


General Atronics and Elec- 
tronic Tube will merge and con- 
tinue operations under the name 
of General Atronics Corp. 


Hallmark Instruments has ac- 
quired Crown Electronics as a 
wholly-owned subsidiary. 


Victor Adding Machine Co. 
and Comptometer Corp. have 
agreed to combine, subject to 
stockholder approval. 


Instrument Systems has ac- 
quired Cornwell Electronics, ma- 
kers of power-control saturable 
core reactors, special transform- 
ers and magnetic amplifiers. 


Brooks Instrument Co. has 
purchased Francisco Engineer- 
ing Co., makers of turbine-type 
and mass flowmeters, electronic 
digital transmission and compu- 
ter control equipment. 


The Data Systems Div., Telex, 
makers of disc-file mass-memory 
systems, has acquired Inteledata 
Corp., which recently developed 
its first high-performance, high- 
reliability printer. 


Cenco Instruments has ac- 
quired Instru-Coil Co., makers 
of precision coils. 


American Machine & Metals 
has added two new acquisitions 
to its Riehle Testing Machines 
Division: Steel City Testing Ma- 
chines, and the hardness testing 
instrument business of Torsion 
Balance Co. 


New Company 


New Houghton, Wash. firm, 
Oceanic Instruments, headed by 
former government expert in re- 
search instrumentation Richard 
vanHaagen, will make unique 
instruments for oceanic and fish- 
eries research. 


CUT MAINTENANCE 
..ON PNEUMATIC, 


LOW COST 


DRYER 


Assure top reliability, long-life and performance from your pneumatic 
control instruments through a reliable, low-cost Trinity Heat-Les Dryer. 
Eliminate sludge, goo and other harmful elements from your instru- 
ment air, keeping your system clean as a whistle and permitting 
orifices, bellows, valves and other component parts to operate as 
they are intended for fast, positive and dependable response. 


Trinity Heat-Les Dryers have proved themselves in many hundreds of 
installations. Among the many advantages they offer are... 


@ Low initial cost @ Low installation costs @ Low operating and 
maintenance costs @ No costly electric or steam heaters @ No 
increase in effluent air temperature @ Built-in safety system to 
supply dry air for extended periods after power failure. 

Foe 


AND UNITIZED DRY AIR SYSTEMS’ £t@ 
: - 


Complete dry air systems including 
compressor, dryer, accumulator, instru- 
mentation and necessary manifolding 
expertly engineered to provide an effi- 
cient source of dry air. 


WRITE FOR COMPLETE DETAILS ON DRYERS AND SYSTEMS... 





4 q World leader in dry gas/air systems 
Heat-Les Dryers @ Heat-reactivated Dryers 


Thermocouples and Thermowelils 


TRINITY EQUIPMENT CORPORATION, CORTLAND, NEW YORK 
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CHARTS 


PAPERS ° INKS 


for Recording 
Instruments 


We offer to the 
instrument maker: 


CHARTS 

for all methods of 
recording, including 
Pen, Ball Point, 
Electrical, Thermal 
and Pressure, in 
roll or flat form. 


INKS 
for diazo and 
general use. 


PAPERS 

Heat, pressure and 
electrical sensitive 
papers of all types. 
Sole suppliers of 
Nashua’s Heatrace™*, 
Prestrace*, Electrace*. 
*Trademark 





GUBELMAN CHARTS 


DIV. OF NASHUA CORPORATION 
100-8 E. KINNEY ST., NEWARK 5, N.J. 
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Contracts 


Potter Instrument Co. has 
been awarded a third contract 
at $700,000 from Bendix Compu- 
ter for its high-density recording 
system. 


An ISI 609 information and 
computer system has been pur- 
chased for the Tidewater-Collier 
Naphthalene Plant by the Cata- 
lytic Construction Co., prime 
contractor for plant construc- 
tion. 


Computer control for the 
world’s largest basic oxygen 
steel furnaces will be supplied 
by TRW Computers at Great 
Lakes Steel Div. of National 
Steel Corporation, Detroit. 


Robertshaw-Fulton’s Aeronau- 
tical & Instrument Div. has re- 
ceived contracts totaling $24,300 
from Mid-Valley Pipeline Co. 
for vibration protective devices 
to be used with pumping units. 


A $100,000 Fischer & Porter 
electronic in-line blender will be 
used by Standard Oil Co. (Ohio) 
for continuous blending of spe- 
cification gasolines at their No. 
1 Refinery in Cleveland (See p. 
49, ISAJ, 6/61). 


A contract to build a $175,000 
device for “reading” films of 
missiles in flight has been 
awarded to Gilliland Instrument 
Co. by the Air Force. The equip- 
ment will automatically convert 
missile flight rapid-sequence 
photographs to digital records 
for subsequent processing by 
computers. 


Under contracts totaling $130,- 
000 from NBS, Leeds & North- 
rup will design and develop 
three automatic optical pyrom- 
eters and one automatic highly- 
precise resistance thermometer 
bridge for studying the proper- 
ties of materials. 


RCA has received a Navy con- 
tract for development of an 


autopilot system for fully sub- 
merged hydrofoil craft in the 
110- to 300-ton class. 


During the next two years, 
Geotechnical Corp. will equip 
and operate 40 mobile seismo- 
logical labs for gathering seismic 
data across the country under 
an $8 million research contract 
from the Air Force. 


Splits & Dividends 


Bell & Howell has declared a 
quarterly dividend of 10¢ per 
share on common shares payable 
Sept. 1. All cumulative preferred 
stock will be called for redemp- 
tion on Sept. 1. 


Giannini Controls will split 
their stock on the basis of two 
new shares for each share pres- 
ently authorized. 


Public offering of 175,000 
shares of capital stock of Elec- 
tronic Instrument Co. (EICO) 
at $7.50 per share was made on 
August 9. 


Bulova Watch Co. declared a 
quarterly dividend of 15¢ per 
share on the common stock pay- 
able Sept. 25. 


Control Data Corp. has recom- 
mended an increase in the au- 
thorized number of shares of 
common stock in order to effect 
a 3 for 1 split of the outstanding 
common stock. 


Rockwell-Standard Corp. has 
declared a 50¢ per share quar- 
terly dividend, payable Sept. 10. 


First public offering of Na- 
tional Radiac, Inc. common stock 
was made June 15. Total issue 
was $300,000 of no-par-value 
common, priced at $4 per share. 
National Radiac makes radiation 
detection, radiation counter and 
detector instruments. 


A quarterly dividend of 25¢ 
a share on common stock pay- 
able July 21 was declared by 
Hagan Chemicals & Controls. 





TYPE 


THE OFFNER 
DYNOGRAPH 











The most versatile and sensitive 
direct-writing unit available! 


Ink, heat, electric recording medial 


Handles all your recording requirements. 


OFFNER DIRECT-WRITING 
OSCILLOGRAPHS 


This one high-speed direct writing assembly handles a// your 

recording requirements. You change only the input coupler for 

thermocouples, strain gages, servo monitors; for industrial, scien- 

tific, and medical applications. 16 pages of facts, 
figures, and specifi- 
; : ’ - ; cations on the Off- 
vx Ink, heat, electric recording media—easily convertible. ner Type R Dyno- 
graph. 


vy From one microvolt, d-c to over 200 cps. 


Write for complete details. 
Write for your copy. 


OFFNER ELECTRONICS INC. 3948 River Road, Schiller Park, Ul. 


(Suburb of Chicago) 
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POWER 
REGULATOR 


630 KVA 


Smooth proportional control 
(5%-95% of rated power) 
Rapid response (one cycle 
of supply voltage) 
Introduces no power factor 
Compact and lightweight 
100% overload capability for 
five minutes 

Accepts AC or DC input. 
signal 


$3450.00 


3-phase model G6266 WJ-1 
(shown) is rated 450 amps at 
230, 460, or 600 volts. 

Other single and 3-phase 
models rated from 40 amps 
to 1800 amps. 


20x 


RESEARCH 
‘i es 


BOX 6164), MINNEAPOLIS 24, MINN. 
CIRCLE NO. 12 ON PAGE 100 
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THE US AUTO- 
MATIC CONTROL 
TEAM. Rear row, left 
to right: Dr. John E. 
Gibson, Purdue; Dr. 
W. Tandler, Arthur 
D. Little; Dr. Sy Her- 
wald, Westinghouse 
Electric; Herbert Zie- 
bolz, General Precision 
Equipment. Front row: 
Dr. Joel Hougen, Mon- 
santo; Dr. Otto Smith, 
U of California; Dr. 
Rufus Oldenburger, 
team chairman, Pur- 
due; Dr. Gilbert Fett, 
U of Illinois; and 
Albert Sperry, Infor- 
mation Systems. 


Control Team Reports on Japan 


During May, nine outstanding 
automatic control experts from 
US universities and industrial 
firms toured 21 Japanese labora- 
tories, plants and colleges to 
bring the US and Japan closer 
together in automatic control. 
The gist of their individual re- 
ports is given below. 


Automatic Control — has been 
developed more to conserve 
Japan’s critically-short power 
and materials than to save labor 
— which is plentiful. Partly due 
to limited government support 
of research via military spend- 
ing, Japanese control lags ours 
by several years. But recent 
vigorous research by instrument 
makers plus top-flight theoretic- 
al and mathematical experts 
should rapidly narrow this gap. 


Education. Because competition 
for college entrance is so severe, 
drop-outs from Japanese engi- 
neering schools is almost nil. 
With industrial emphasis still on 
greater production, graduate pro- 
grams are few. Most Japanese 
college labs are poorly equipped 
by US standards due to little 
support from government or in- 
dustry. Receiving most college 
research are machine translation, 
chemical process control, and 
numerical machine-tool control. 
Japanese college research ties in 
more closely with practical pro- 
duction problems than does US. 


Automation. The Japanese 
strongly associate automation in 
mechanical industries with mass 


production. While we apply nu- 
merical tool control primarily to 
small quantity production, the 
Japanese are concentrating it on 
mass production. Yet, even in 
their mass production, much 
skilled labor is used. The US 
team saw 10 different kinds of 
numericallv-controlled machines 
of (tvpically) very neat design. 
To the Japs, numerical control is 
a logical counterpart of compu- 
ter technology. Because the un- 
derdeveloped countries, lacking 
industrially-skilled labor, offer 
such an inviting export market 
for numerically-controlled ma- 
chines, Japan will greatly in- 
crease its activity in this direc- 
tion. 


Heavy Industry. Of the giant 
new Tokyo Gas Plant—‘a sym- 
bol of the confidence and careful 
planning typical of modern 
Japan”—was reported: instru- 
mentation as modern as that of 
US counterparts. Of the new 
Yawata Steel plant in Kyushu— 
“grandiose layout and spacious 
planning”—was said: equipment 
up to the highest standards of 
present technology; large fur- 
naces and far advanced methods, 
including use of oxygen. “Even 
the older Japanese steel mills 
and coke ovens compare favor- 
ably with US equivalents.” These 
two new plants represent the 
best available in planning and 
component selection. 


Analog Computers. Conventional 
analog computers of 30 to 50 
amplifiers were extensively used. 





Hitachi Research Lab uses a 
combined analog/digital machine 
for optimizing power-system 
load distribution. Nagoya U has 
applied its analog computer to 
process optimization, Posicast 
control and _ transportation-lag 
studies. 


Tokyo U is studying human 
control ability under different 
process transfer functions and 
sample modes. Also, nuclear re- 
actor simulation in conjunction 
with an actual heat exchanger 
was being investigated. In gen- 
eral, university research was 
good considering their low bud- 
gets; however, commercial users 
of controllers do not have ade- 
quate computer facilities to in- 
vestigate their own problems, 


Digital Computers. Surprisingly, 
only recently have the Japanese 
used transistors in their compu- 
ters, having previously consid- 
ered them too unreliable. Eight 
Japanese firms now offer tran- 
sistor computers, under IBM li- 
censes, with average speeds 
about 1/10th those of current US 
models. Most still use magnetic- 
drum main-memories, with small 
core memory buffers. 

Very few process computers 
have been built, and only one in- 
stalled—electric power load dis- 
tribution. Chemical and _ steel 
firms have not yet studied com- 
puter control—they are too busy 
building new capacity. Hokushin 
Electric, leader in data logging 
and process computing, has 
shipped 100 of their machines 
since July 1958. Their new proc- 
ess computer/logger (5 built, 3 
shipped) uses a 500,000-bit mag- 
netic-core main memory with 
magnetic - drum backup, and 
should be an effective process 
control computer. 


Conclusion. Every man agreed: 
“We were entertained royally— 
every day a luncheon, every 
night a banquet.” “Such hospi- 
tality we never encountered be- 
fore.” “The most stimulating trip 
of my life — Japan is terrific!” 
Average industrial growth rates 
of 15 to 20% a year, 100-fold in- 
creases by some _ instrument 
firms in 10 years, 400% increases 
in research workers employed 
by some firms in the past 2 years, 
make Japan a major force in the 
world of automatic control. 
Further interchange of know- 
how with Japan should benefit 
both countries. Japan is an im- 
portant friend of the US. 





FACTS FOR REFINERS 


S 


INSTRUMENTATION FOR AUTOMATION 








PROCESS INSTRUMENTATION 
ADDS TO REFINING PROFITS 


Precision Scientific Development under license from 
Standard Oil Co. (Ind.) 


The PSD AUTOMATIC REID 
VAPOR PRESSURE APPARATUS 
allows refiners to maintain closer ap- 
proach to specifications and seasonal 
targets, gaining better utilization of 
valuable butane in motor fuels. When 
average Rvp of gasoline is increased 
0.1 Ib., the resulting butane conserva- 
tion may amount to $4 per 1000 BDI. 
of gasoline. For a 30,000 B/D refin- 
ery, profits can be increased $20,000 
annually. In addition, continuous Rvp 
monitoring speeds batch blending of 
gasolines and adds flexibility to con- 
tinuous blending systems at refineries 
or at pipeline terminals. More-effi- 
cient utilization of existing facilities 
means lower processing costs and de- 
ferment of capital expense. For new 
facilities, better efficiency allows econ- 
omy in design and lower initial cost. 
The AUTOMATIC REID is explo- 
sion-proof, provides a continuous rec- 
ord, and is adaptable to closed-loop 
control applications. 


The AUTOMATIC END POINT 
RECORDER helps increase yields of 
distillate fuels, helps protect reforming 
operations, and helps improve the 
quality of gasoline blending stocks. 
End point control of No. | fuel oil 
may add $100 daily to the profit of 
a 30,000 B/D refinery. When reformer 
feed contains excessive heavy ends, 
reforming capacity suffers and poten- 
tial feed stocks are often diverted to 
distillates manufacture. Protecting re- 
former capacity may avoid hidden 
loss of profits amounting to more than 
$100 daily. Cat naphtha endpoint is 
often a limitation on quality. Protec- 
tion of this important property allows 
better balance of heavy naphtha usage 
between gasoline and distillate fuels. 
The AUTOMATIC END POINT RE- 
CORDER is explosion-proof and sim- 
ulates the ASTM test, recording the 
highest vapor temperature actively, 
manual introduction of samples allows 
surveillance of several streams as 
needed. 

The CONTINOUS FLASH POINT 
RECORDER assists to maximize dis- 
tillate fuel yields and safeguard prod- 


uct quality. No. | fuel production can 
be increased as much when 
flash point is brought S5°F. closer to 
specification. This more-profitable use 
of heavy naphtha may be worth 
$27,000 annually to a 30,000 B/D 
refinery. Continuous, positive moni- 
toring of blending and transfer opera- 
tions reduces reprocessing of off-test 
product, helps reduce storage require- 
ments and speeds process decisions. 
These cost-saving advantages far out- 
weigh the price of the instrument. 
The CONTINUOUS FLASH POINT 
RECORDER is explosion-proof, accu- 
rate to 2°F. over the range 80-190° F. 
For tropical installations, mechanical 
refrigeration can be supplied. An op- 
tional strip-chart recorder provides a 
continuous signal for use with auto- 
matic control systems 


The AUTOMATIC LOADING 
RACK FLASH TESTER gives positive 
assurance that deliveries of home heat- 
ing fuels are safe, free from low-flash 
contamination. Transports are released 
without delay for laboratory tests; re- 
turn-haul and demurrage charges are 
climinated. Loading documents are 
automatically stamped when load 
meets flash requirements. Warning 
light appears and automatic stamp is 
deactivated if load is contaminated. 
The instrument may be preset for any 
temperature between 100 and 140°F., 
to conform to local regulations. Explo- 
sion-proof construction permits instal- 
lation in loading areas, convenient for 
loaders and drivers. Automatic stamp 
permits use at keylock or remotely- 
operated terminals. i 

We're sure you know the possibili- 
ties in your processes. Let us send you 
more information on our instruments. 
We'll be glad to help solve your prob- 
lems just ask us. 


as 5% 


Precision Scientific Development manufactur- 
ers under exclusive licenses, quality-sensitve 
process instruments that offer many opportuni- 
ties to reduce refining costs and increase profits. 
Some of the typical ways each instrument can 
help your processes are described. You'll see 
that almost any refinery can make more money 
through process instrumentation ‘ 


) 


3 Precision Scientific Development 
3739 W. Cortland St. Chicago 47, lil. 
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— DEKORON TYPE “AT” MULTICOUPLE EXTENSION WIRE WITH 
: MAGNETIC SHIELD keeps your process up to par years longer. 


(©) dal-yar-KehZ-tahe-tel-1-e) ms B1-1, 40] golaim B\sel- WW Mlalolllol-m--t-11- ail al-y¢-t1T- 
1 do) a mana | -T- 0-1 al -1-11-30- Ua] ot_mn domes l-Jallalepmoial-iaallor-tm-dalemaale)i-jaela— 
attack for lowest maintenance. Always specify Dekoron 
fo] mole lUlonc-waco)maat-b alaalelaam ol-1mce)aaal-talet-my Aiea mmaalialisely4-le motel a 


NO CONDUIT REQUIRED 


Flexible Stee/ Armor 
MAGNETIC-ELECTROSTATIC SHIELD 


Aluminized Mylar® Tape 


Viny/ Outer Sheath 
DIRECT-BURIAL APPROVED 


Modified Square Lock Armor 
MECHANICAL PROTECTION 


Twisted Pairs 
CANCEL OUT NOISE 


Number-Coded Pairs \ 
INSTALL FASTER ———— 





Dekoron New Meti-Cor combines exclusive par- 
allel tubes of copper or aluminum with polyethy- 
lene protective sheath. Lack of ‘‘corkscrew 
effect’’ speeds installation. Dekoron also offers 
a full line of metal-armored tubing harnesses. 


SAMUEL MOORE & COMPANY e¢ DEKORON PRODUCTS DIVISION e MANTUA, OHIO 


Dekoron Protecto-Pac (Type FB shown), an all- 
plastic harness with high resistance to weld splash, 
sparks, flash fires, etc. Dekoron Poly-Cor (not 
shown) has number-coded polyethylene tubes, 
Mylar® vapor barrier, flexible vinyl outer sheath. 





quality ®@ research ® service 





Heart of your automatic control system... 


the BAILEY COMPUTING RELAY 


Here’s quick, accurate, off-the-shelf help that can simplify auto- 
matic control-system design . . . provide almost any needed con- 
trol and computing functions from multiple pneumatic input 
signals, flexibly and efficiently. 

The Bailey Type AR80 Computing Relay is designed to receive 
pneumatic signals from transmitters, controllers and/or relays, 
and to produce an output signal which is determined by the 
computing and/or control functions provided in its system. It 
can be used singly to perform the functions indicated, or with 
additional units, for more complex functions. 

It can also be supplied with provision for remote adjustment 
of proportional band. This is accomplished either with linkage 
drive between receiver bellows and proportional band adjustment 
to give linear action, or with cam drive to permit nonlinear as 
well as linear computations. Nozzle-vane mechanism is sensitive 
but sturdy—response is fast but low in air consumption. Signal 
ranges are standard 3-15 and 3-27 psig. Write for full specifications. 


Instruments, controls, and systems 


Performs these 
COMPUTER FUNCTIONS 


e MULTIPLIES ¢ DIVIDES 

e REVERSES « SUBTRACTS 

e AVERAGES e TOTALIZES 
pneumatic inputs 


Gives these 
CONTROL ACTIONS 


¢ PROPORTIONAL 
¢ PROPORTIONAL plus RESET 
¢ PROPORTIONAL plus RATE 


¢ PROPORTIONAL plus RATE 
plus RESET 


FLOATING (reset only) 


INPUT INPUT 





ouTPuT |” 
—=— — 
| SPRING 


wae 


INPUT 


—— 
rand 
INPUT 

SIGNAL 


+ TOROS 


i 


SPRING 





Multiple loading bellows gives wide flexibility 
By adjusting spring tensions and loading 
appropriate bellows, Bailey Computing Re- 
lay provides variety of functions, including: 
compensating flow from pressure or tempera- 
ture; multiplying or dividing one signal by 
another; variable ratio adjustment for a 
different controller; adjustment of propor- 
tional band from remote manual or automatic 
source; introduction of nonlinear correction 
factor from a process stream analyzer; com- 
pensation of level measurement from specific 
gravity or temperature. 


BAILEY METER COMPANY 


1021 


IVANHOE ROAD ¢ CLEVELAND 10, OHIO 


In Canada—Bailey Meter Company Limited, Montreal 
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Continuous Advanced Research . . 
research maintains a continuous program for 
development and use of new metals and ma- 
terials to meet the increasingly severe 
conditions, encountered daily, in the nuclear 


The worthiness of a name 


In refineries, chemical plants, and oil fields, 
many ‘‘old timers’’ associate the name 
*‘Fisher”’ with high quality control valves and 
liquid level controllers. Through the years, in 
their work on instruments and controls, they 
have come to know that “Fisher” means 
dependability. 


“Put a ‘Fisher’ in the line, and forget it.”’ 
they would always say. 


The quality found in Fisher equipment lies 
not only in metal and fiber and paint. It is 
also found in the practical design, manu- 
facturing techniques, and the rigid inspection 
program. These high quality factors along 
with outstanding research and engineering 
facilities assure you of trouble-free per- 
formance. Throughout the world, ‘“‘Fisher”’ 
means dependable control equipment. 


FISHER GOVERNOR COMPANY Marsha//town, lowa | Woodstock, Ontario | Rochester, England 





. Fisher 


Engineering and Research . . . Almost three- 
fourths of Fisher’s 41 graduate engineers 
have more than 10 years service . . . a total of 
380 years experience in design engineerin 

aimed at solving industr 


Testing and Development... Representative 
of the very latest and finest in equipment that 
aids Fisher engineers in the development of 
new and improved products is the recent ad- 


s flow contro dition of a test line that is capable of handling 


and cryogenics fields. 


Latest Production Methods... Various new 
style grinders produce a super-finish on 
Fisher valve guides and bushings, second to 
none in the industry. It is typical of precision 
manufacturing methods that assure long, 
trouble-free operation of Fisher controls. 


problems, practically and efficiently. 


Rigid Inspection Procedures . . . The highest 
ratio of inspection personnel to production 
ah age in the industry is maintained at 

isher. As an example, there are no less than 
704 inspection operations on a 4” Type 657-A 
diaphragm control vaive. 


If it flows through pipe anywhere in the world 
...chances are it’s controlled by....... 


air or water pressures up to 2,500 psi. 


Efficient and Fast Service... ‘*‘Supermarket"’ 
36-hour delivery, from the factory, on popular 
sizes and types of controls is only one of many 
services available to Fisher customers. Seven- 
teen sales offices throughout the country 
maintain field stocks for immediate delivery. 


FISHER: 


SINCE 1880 





Newest member of Hagan’s 
complete Power Positioner line - 


HAGAN 2) #0 
POWER 
POSITIONER 


This little gem is new, but already over 500 of 
them are at work in a number of applications 
where accuracy, speed and power are require- 
ments. 


The 244” x 5” has the following specs: 


Positioning accuracy 1% 

Frequency response 1.0 cps@ 10% peak to peak input 
0.5 cps @ 5% peak to peak input 

Full stroke time Less than 2 seconds 

Power air 100 psig max., 45 psig min. 


It also shares these common characteristics 
with the rest of the Hagan line: design sim- 
plicity, rugged construction, minimum main- 
tenance requirements and high positioning 
stability. Unit is compact, easily adapted for 
valve mounting and large port areas minimize 
plugging problem on poor air systems. 


For complete informa- 
tion, write or phone for 
specifications sheet 


TP22550. 





HAGAN 


CHEMICALS & CONTROLS, INC. 
HAGAN CENTER, PITTSBURGH 30, PENNSYLVANIA 


<P) HAGAN DIVISIONS: CALGON CO. e HALL LABORATORIES e BRUNER CORP. 
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RAILROAD 


4 INSTRUMENTATION 


Rail Flaw Detector. By complete 
transistorization, Branson  In- 
struments has produced a 5- 
pound flaw detector, rugged 
enough for daily service. No ex- 





“Pin-point” accuracy 

is at your fingertips 

with West’s new tube- 

less, solid-state digital 

set point controllers. By ad- 

justing the 3-digit, 1000-unit dial, the control 

point can be set in increments (depending on 

range) as small as %°. Null balance circuit 

provides exceptional sensitivity . . . closer than 
14° with most thermocouples. 

Calibration is not affected by leadwire 
length. Continuous cold junction compensa- 
tion is provided electrically. Repeatability, 
linearity and resolution are excellent. 

These compact units may be panel or sur- 

: ; ; face-mounted. Available in on-off, proportion- 
pensive rolling stock is required ing and stepless (saturable core reactor) con- 
—an operator simply walks tool ened on th ; "a 

rol modes . . . one, two or three ranges can 


along the track sliding the . . . - ; 
pecs. ace over the ay Any provided. For full details, write for Bulletin JY 


void, crack or other discontin- 
uity in the rail causes a sudden 

change ig.pitch of the tone he 

hears in his head phones. The 

defect is then marked for further 

investigation. Inspection spots y F T 

incipient failures before they oc- — 

cur, thus avoiding accidents. 


Hot-Box Radio Eye. Photo shows 
a new Seaboard Railroad instal- 
lation of Servo Corporation’s Hot 
Box Detective,® which spots 
overheated wheel bearings and 
alerts the train crew via radio. 


Overheated bearings are sensed 

by the infrared detectors — 

beside the track (See oto). 

When a hot box is find the WEST | Ae EO 
radio (in cabinet beside tracks) CORPORATION 
instantly warns the train crew SALES OFFICES IN PRINCIPAL CITIES 
by a voice message from prere- 
corded magnetic tape. The same 
information is put on the train sSiDiaR 
dispatcher’s phone circuits to $3 Weaene Oe, Slat tenia 


keep him informed of any ab- 
normal bearing conditions. CIRCLE NO. 18 ON PAGE 100 


FACTORY AND GENERAL OFFICES 


4355A W. Montrose, Chicago 41, Ill. 
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Foxboro pneumatic control 
huge Canadian 





THREE FOXBORO CONTROL PANELS for Imperial’s Chemical Products Cracking Unit 
are housed in this unique hexagonally-shaped control room. Panels, which are arranged 
in a star-shaped pattern, contain 178 Consotrol recorders and controllers. Panels were 
built by The Foxboro Company, Limited, Montreal. 


ISA Journal CIRCLE NO. 19 ON PAGE 1090 





installed at 
Refinery and Petrochemical Plant 


Imperial Oil’s giant Sarnia Plant 


counts on Foxboro Consotrol* instruments 


for accurate, dependable control 


From its star-shaped control room to its towering columns, they’ve used the 
most advanced refining techniques at Imperial Oil’s $4,000 barrel-per-day 
refinery at Sarnia, Ontario. 

Little wonder that accurate, dependable, low-maintenance Foxboro 
Consotrol instruments were installed. For example, clay treating, cracking 
and fractionation, ethylene recovery, butadiene extraction, refrigeration, 


light ends, Hydrofining, Powerforming, debutanizing, detergent alkylation, 





and production of Naptha Specialties — all operate under Foxboro control 










ae 
re Actually, you’ll find Foxboro small-case pneumatic consotrols serving 
Z eg leading refineries wherever reliable instrument performance is a must. If 
e you're not familiar with the Consotrol story, ask your nearby Foxboro 
ts Field Engineer for full details. Or write for Bulletin 13-18. The Foxboro 
— 





Company, Limited, 349 Neponset Avenue, Foxboro, Massachusetts. 


FOXBORO 


eec uv S&S PAT OFF 





@ THESE FOXBORO CONSOTROL PANELS are installed in the 
Powerformer Unit Control Room. 
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Low Cost Digital Control Computer 


ning and alarm functions to proceed independently of the 


A sophisticated low-priced control computer with capabili- 
ties ranging from simple logging to closed-loop control, the 
TRW-330 brings you a new standard in flexibility. You can 
start with a small basic system that matches your current 
requirements and then add capabilities as you need them. 


Thompson Ramo Wooldridge has successfully installed more 
digital control computers than any other manufacturer. 
Because TRW-330 design is based on this experience, you 
are assured that a TRW-330 system offers the greatest value 
per dollar in computer hardware — in flexibility, reliability, 
efficiency. 

PRW-330 FLEXIBILITY — Memory sizes range from 4,000 
to over 100,000 words; analog input capacity from 0 to 
over 1,000; an optional subsystem permits automatic scan- 


TRW Computers Company 


Thompson Ramo Wooldridge Inc. <_—— 


a division of 


H4 F t R 


computer's control program. A similar degree of flexibility 
is afforded by the TRW-330's analog-output system, priority 
interrupt circuits, digital input-output equipment, fast-access 
storage, and command structure. 

TRW-330's are supplied in cabinets that match the applica- 
tion: rugged cabinets for harsh industrial environment, air 
purgable cabinets for hazardous environment, or standard 
control-room cabinets. 

PFRW-330 CAPABILITIES — TRW-330 computing speeds 
exceed those of competitively priced machines; addition 
instructions can be performed in 260 microseconds, includ- 


ing access time. 


TO FIND OUT HOW THE TRW-330 CAN BE APPLIED TO YOUR CONTROL PROBLEM, CONTACT ANY OF THE TRW COMPUTERS COMPANY OFFICES LISTED BELOW 


1510 Esperson Building 
HOUSTON, TEXAS 


220 North Canon Drive 
BEVERLY HILLS, CALIFORNIA 
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200 East 42nd Street 
NEW YORK 17, NEW YORK 


3272 Peachtree Road, N.E 
ATLANTA 5, GEORGIA 


200 South Michigan Avenue 
CHICAGO, ILLINOIS 
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SCANNING/COMING EVENTS 





ISA Washington Section Co-Sponsors 11th Annual 
Instrument Symposium & Research Equipment Exhibit 


Twenty-three papers will be 
presented at the Symposium on 
Recent Developments in Re- 
search Methods & Instrumenta- 
tion, October 9 through 13 at the 
National Institutes of Health, 
Bethesda, Maryland. 

The symposium is being held 
concurrently with the 11th An- 
nual Research Equipment Ex- 
hibit which has become the 
largest concentration of research 
apparatus in the US. Over 130 
exhibitors will display nearly a 
million dollars in latest equip- 
ment for lab and clinical re- 
search. Six of the exhibitors will 
hold special instrumentation 
clinics to demonstrate the re- 
search applicability of their new- 
est equipment. 

The exhibit will be open daily 
from 11 am to 5 pm, Oct. 10-13. 
On Oct. 11 the exhibit will re- 
main open until 9 pm. 

The symposium and exhibit is 
being sponsored by the Washing- 
ton Sections of ISA, ACS, Soci- 
ety of Applied Spectroscopy, 
American Association of Clini- 
cal Chemists, Society of Ameri- 
can Bacteriologists, and Society 
for Experimental Biology and 
Medicine. Under their auspices 
more than 20 scientists. actively 
engaged special fields of study, 
will report the latest develop- 
ments in research methods and 
instrumentation. 

Dr. James Shannon, Director 
of the National Institutes of 
Health, will welcome sympo- 
sium participants at the opening 
meeting October 9 at 8 pm. 


Technical Sessions 


Monday Oct. 9 
8 pm to 10 pm 
Applied Gas Chromatography 
Chairman: Alton Meister, Tufts University 
School of Medicine 


Recent Advances in the Analysis of Lipids 
by Gas Chromatography, S. R_ Lipsky 


Yale University School of Medicine 
Gas Chromatographic Separations of Ster- 
oids and Related Compounds, E. C. Horn- 

ing, E. O. A. Haahti, W. J. A. Vanden 

Heuvel, National Heart Institute/N.I.H. 
Application of Gas Chromatography to 
Amino Acids, D. E. Johnson, S. J. Scott, 

A. Meister, Tufts University School of 

Medicine 


Tuesday, Oct. 10 
2 pm to 4 pm 


Factors Influencing the 
Interpretation of Spectra 


Chairman: Ellis R. Lippincott, University 
of Maryland 

Factors of Importance in the Interpreta- 

tion of Infrared Spectra, R. C. Lord, M.1.T 

Interpretation of Molecular Electronic 

Spectra, M. Kasha, Institute of Molecular 
Biophysics and Florida State Univer- 
sity 

Factors Influencing the Interpretation of 

Nuclear Magnetic Resonance Spectra, E. D 
Becker, National Inst. of Arthritis & 
Metabolic Diseases/N.I.H 


8 pm to 10 pm 


Optical Rotatory Dispersion 


Chairman: Ulrich Weiss, Nat'l. Inst. of 
Arthritis & Metabolic Diseases/N.1.H. 
Optical Rotatory Dispersion Theory and 
Experiment, Elliot Charney, Nat'l. Inst. of 
Arthritis & Metabolic Diseases, N.I.H. 
The Application of Optical Rotatory Dis- 
person in Structural Studies of Polypep- 
tides and Proteins, G. D. Fasman, Child- 
ren’s Cancer Research Foundation and 

Harvard Medical School 
Applications of Optical Rotatory Dispersion 
to Structural Organic Chemistry, Kurt 
Mislow, New York University 


Wednesday, Oct. 11 
2 pm to 4 pm 


Thermogravimetric Analysis 


Chairman: Saul Gordon, Fairleigh Dickin- 
son University 

Thermoanalysis: Thermogravimetry and 

Differential Thermal Analysis, Saul Gor- 
don, Fairleigh Dickinson University 

Recent Thermoanalytical Techniques, P. D 
Garn, Bell Telephone Laboratories 

The Use of Thermoanalytical Procedures 

in Radiation Effects and Kinetic Studies, 
Eli S. Freeman Picatinny Arsenal 


8 pm to 10 pm 


Electron Probe Analysis 


Chairman: Isidore Adler, US Geological 
Survey 

The Electron Probe Microanalyzer, L. S 
Birks, US Naval Research Laboratory 

Applications of the Electron-Probe Micro- 

analyzer, C. M. Schwartz, Battelle Memor- 
ial Institute 

Biological Specimen Examination with the 

Electron Probe X-Ray Microanalyzer, E. J. 
Brooks and L. S. Birks, US Naval Re- 
search Laboratory and A. J. Tousimis, 
George Washington University School of 
Medicine 


Elemental Analysis (Cu, Ag, Fe) at the 
Subcellular Level in Tissue Sections of 
Human Specimens by Means of the Elec- 
tronmicroprobe, A. J. Tousimis, Geo. Wash- 
ington Univ. School of Medicine and 
Isidore Adler, US Geological Survey 


Thursday, Oct. 12 
2 pm to 4 pm 


Application of Physiological 
Instrumentation to Clinical Problems 


Chairman: Gerald Cohen, N.I.H. 

Clinical Measurements of Biological Vi- 

brations in Normal and Disease States, 
Joel Brumlik, Northwestern University 
Medical School 

Acquisition of Physiological Data at the 

Bedside, L. A. Geddes, W. A. Spencer, H 
E. Hoff, D. M. Hickman, A. G. Moore, 
M. Hinds and M. Guadiano, Texas In- 
stitute for Rehabilitation and Research, 
Baylor Univ., College of Medicine 

The Use of Ultrasonic Echo-Ranging to 

Record the Motion of Heart Walls and 

Septa, J. M. Reid, Univ. of Pennsylvania 

The Instantaneous and Continuous Compu- 

tation of Aortic Blood Velocity from the 

Spatial Pressure Gradient in Man, S. M 
Fox, III, D. L. Fry, A. J. Mallos, J. C. 
Greenfield, J. R. Warbasse, F. M. Freitas 
and D. J. Patel, Nat'l Heart Inst./N.1.H 


8 pm to 10 pm 
Electron Magnetic Resonance 


Chairman: E. D. Becker, Nat'l. Inst. of 
Arthritis and Metabolic Diseases/N.1.H 

The Role of Electron Paramagnetic Reson- 

ance in Free Radical Chemistry, Larry 
Piette, Varian Associates 

Electron Magnetic Resonance Studies of 

Free Radicals in Organic Crystals, Terry 
Cole, Ford Motor Co 

The Application of Electrochemical Meth- 

ods to the Study of Free Radicals by Elec- 

tron Spin Resonance, A. H. Maki, Harvard 
University 


Boston Hosts Industrial 


Electronics Symposium 


Industrial progress through co- 
operation and understanding be- 
tween makers and users of elec- 
tronic equipment is the aim of 
the Joint Industrial Electronics 
Symposium to be held this month 
in Boston. 

Slated for September 20-21 in 
the Bradford Hotel, the symposi- 
um will be highlighted by a pan- 
el discussion featuring electron- 
ics experts and users of equip- 
ment. Panel moderator is Wil- 
liam Vannah, an associate for 

(Please Turn to Page 28) 
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advanced engineering with the 
Foxboro Co., and formerly chief 
editor of Control Engineering. 

Technical sessions are planned 
on measuring techniques for in- 
dustry with Dr. C. W. Clapp of 
G.E.’s Instrument Department as 
session chairman; digital and an- 
alog techniques in industry with 
F. W. Atkinson, Owens-Corning 
Fiberglas, as chairman, and new 
power conversion techniques, 
chaired by C. H. Chandler of 
Gillette Safety Razor Co. 

The symposium is co-spon- 
sored by ISA, AIEE and IRE. 


ISA Offers Charter 
Flight to Germany 


ISA is chartering an aircraft 
from Pan American Airways for 
the transport of Society mem- 
bers who want to combine busi- 
ness with a European pleasure 
trip. 

Purpose of the flight is at- 
tendance at the 4th International 
Gas Chromatography Symposi- 
um, June 13-16 in Hamburg, 
Germany. 

The added attraction is that 
ISA members can take their im- 
mediate families with them, 
since attendance at the Sympo- 
sium, while desirable, is not 
mandatory. 

Departure for Hamburg will 
be from New York’s Idlewild 
Air Terminal on or about June 
11, 1962. Return will be from the 
Orly Field in Paris on or about 
June 30, 1962. 

Two types of aircraft are being 
considered: (1) DC-7C Propeller 
Transport — capacity: 87 pas- 
sengers; first class service. Cost 
per person: between $255 and 
$300, depending on final number 
of passengers; (2) a Boeing 707 
Turbojet — capacity: 147 passen- 
gers; first class service. Cost per 
person: from $335 to $360, de- 
pending on final number of pas- 
sengers. 

A payment of not more than 
$90 must be remitted by Sept. 30, 
1961 for each passenger in order 
to reserve space. Payment of the 
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remaining amount will be re- 
quired by May 1, 1962. 

Reservation forms and further 
information are available from 
Nathaniel Brenner, chairman, 
ISA Gas Chromatography Com- 
mittee, c/o The Perkin Elmer 
Corp., Main Avenue, Norwalk, 
Connecticut. 

Additional information on the 
4th Symposium on Gas Chroma- 
tography, sponsored by the Ges- 
ellschaft Deutscher Chemiker 
and the Gas Chromatography 
Discussion Group of the Insti- 
tute of Petroleum will follow in 
future issues of the ISA Journal. 


Papers Invited for 
2nd IFAC Congress 


The American Automatic Con- 
trol Council (AACC) invites au- 
thors to submit papers for the 
2nd Congress of the International 
Federation of Automatic Control 
(IFAC) as soon as possible. The 
Congress will be held in Basel, 
Switzerland in September 1963 
at the invitation of the Swiss 
Association of Automatic Con- 
trol. 

The total number of papers 
will be limited to 100 and there 
will be no national quotas of 
papers as in the past. The final 
selection will be by the IFAC 
Committee and not the national 
committee submitting the paper. 

The majority of papers on the 
program will be on theory and 
application of automatic con- 
trols. A few papers will be ac- 
cepted on components, bibliog- 
raphy, terminology and educa- 
tion. 

Prospective authors’ should 
write directly to the chairman of 
the appropriate committee (see 
below). Every committee has a 
member from each of the five 
societies which comprise the 
membership of AACC: ISA, 
ASME, AIChE, AIEE, and IRE. 
The committee chairman will 
provide the authors with details 
concerning deadlines, length of 
papers, etc. 


AACC Theory Committee: Dr. J. 
Truxal, chairman; Electrical En- 


gineering Dept., Brooklyn Poly- 
technic Institute, 333 Jay St., 
Brooklyn 1. N.Y. 


AACC Application Committee: 
Prof. I. Lefkowitz, chairman; 
Mechanical Engineering Dept., 
Case Inst. of Technology, Uni- 
versity Circle, Cleveland 6, Ohio. 


AACC Component Committee: 
Prof. J. L. Shearer, chairman; 
Dept. of Mechanical Engineering, 
M.I.T., Cambridge 39, Mass. 


AACC Bibliography Committee: 
Prof. T. J. Higgins, chairman; 
Engineering Dept., University of 
Wisconsin, Madison, Wis. 


AACC Terminology Committee: 
Dr. H. L. Mason, chairman; Na- 
tional Bureau of Standards, 
Washington 25, D.C. 


AACC Education Committee: 
Prof. J. H. Mulligan, chairman; 
Electrical Engineering Dept., 
College of Engineering, New 
York University, University 
Heights, New York 53, N.Y 


JAAC Wants Papers 
On Automatic Control 


The 1962 Joint Automatic Con- 
trol Conference, sponsored by 
ISA, ASME, AIChE, IRE and 
AIEE will be held June 27-29 at 
New York University. 

Authors are invited to submit 
papers on original work in any 
of the fields of theory, develop- 
ment and application of auto- 
matic control. Papers dealing 
with the 1962 JAAC theme, “In- 
tegrated Automatic Control Sys- 
tems”, will be especially wel- 
come, although meritorious pa- 
pers in all other areas will 
be considered. 

Short abstracts for preliminary 
selection should be submitted to 
the ISA representative of the 
program committee, Prof. J. H 
Milsum, no later than October 
15. The full paper in draft form, 
suitable for review and in tripli- 
cate, must be submitted by No- 
vember 15. Prof. Milsum is with 
the Department of Electrical En- 
gineering, McGill University, 
Montreal, Quebec, Canada. 





Why Did We Stamp LIMITED 
on That Valve? 





The answer is simple. !t’s because our 
control valves are limited to specialized jobs. 








And, why not? When you need a valve 

you are only concerned that it fits the job 
at hand, and that it satisfies the process 
requirement. Each of our valves is designed 
to do one specific job and do it well. Isn't 
that what you really want in a control valve? 


Take our SUPER 70O line — outlined 
below. With the many specialized valves 
and the variety available to you through 

a selection of internals and accessories, no 
line can offer you more. In this line you 

can find the one valve which is limited to 
the job you want done. 


If this concept of control valve service 
makes sense to you, call or write us today. 


The Super 70 Family of Valves 





Globe 
Giobe—Top and Top and Bottom 


Bottom Guided Guided 
Double 


Clamp Ring 

Closure—Doubie Ported- I cingle 

Ported Ported 
Single 


Saunders 
Patent 
Globe Angie 
Ang) 
— - Heavy Plug cae Plug Heavy Plug 
eavy Plu eae ‘ 
Guided & Guided. Guided Guided 
- Quick Change Quick Change 


BLACK, SIVALLS « BRYSON 
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Honeywell Bellows Meter brings 


Six of many ways you can use the bellows meter 


As a Recorder or Integrator— Recorders can have one, two 
or three pens, with the second and third pens actuated by 
thermometer or pressure elements. A single-pen recorder 
is shown above. You can get integration, too. 

Write for Specification S 292-2a. 








As a Non-indicating Pneumatic Transmitter—Use this 
non-indicating transmitter when you don’t need indication 
at the point of measurement, and when the measured 
variable is to be transmitted to remotely located instruments 
Write for Specification S 230-1. 


ISA Journal 





As Recording Controllers—You can get recorders with 
pneumatic ON-OFF, 10% Throttlor, 150% Throttlor with 
manual reset, or Air-O-Line (150% proportional band- 
plus-automatic reset) control. A single-pen pneumatic 
controller with integral bypass is shown above. 

Write for Specification S 292-2a. 








As an Electric Transmitter— You can use this ElectriK 
Tel-O-Set electric flow and liquid level transmitter with 
indicators, recorders, and controllers, with data handling 
systems, or with millivolt receivers. Field indication, as 
shown, is optionally available. 

Write for Specification FS 301-7. 





new versatility to flow or liquid level measurement 


You can use the Honeywell Bellows Flow 
Meter as a recorder, controller, indicator or 
transmitter . . . pneumatic or electric. Use it 
for accurate, low-maintenance metering of 
flow—for steam, water, gas, oil or other 
fluids—or for liquid level measurement. In all 
of its many forms, with all of its performance 
advantages and operating economy, it is the 
most advanced flow and liquid level meter 
available today. 





Some outstanding features: 

Stability— The meter body will operate over an 
ambient temperature range of —40° to 250°F. 
Over a range from —32° to 150°F. the accuracy 
will not change more than 0.5%. 


Leakproof construction—Hydraulically formed 
stainless steel bellows eliminate any chance of 
leakage between fill and process fluid. 


Quick, easy damping— Rectangular orifice pul- 
sation check varies the speed of response over a 


~— 9 J : ; — ie rly < 
As an Indicating Pneumatic Transmitter—Gives you in- ratio of 20 to 1. Adjustment is essentially linear 
dication at the point of measurement, plus pneumatic and can be made from outside the meter body 


transmission. _Easy-to-read scale, and large indicating while the instrument is operating. 

pointer. Case is only 4 by 7 by 9 inches. 

Write for Specification S 230-1. Sensitivity and accuracy are well within the 
required limits of measurement and control on 
applications for which these instruments were 
designed. 

Convenience—Change range easily in the field 
by replacing a single range spring assembly. 
The meter body is self-venting when measuring 
liquids and installed below the flow line; self- 
draining when measuring gas and installed 
above the flow line. 

There are models of the Honeywell Bellows 
Flow Meter available in many ranges, for 
every application. Your nearby Honeywell 
field engineer can give you complete details 
and help you select the correct model for your 
application. Call him today. 


MINNEAPOLIS-HONEYWELL, Wayne and Win- 
drim Avenues, Philadelphia 44, Pa. In 
Canada, Honeywell Controls, Ltd., Toronto 
17, Ontario. 


Honeywell 


As a Dial Indicator—Six-inch dial indicator gives easy, 
accurate readings at point of measurement. This meter- ° y “ 
indicator is designed specifically for field indication. WL 


Write for Specification S 224-1. SINCE 16865 


HONEYWELL INTERNATIONAL Sales and Service offices in all principal cities of the world. Manufacturing in United States, United Kingdom, Canada, Netherlands, Germany, France, Japan 
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EMCOR: STANDARD 





: Reduce valuable 
design time .... 





CABINETS 


Cut enclosure design time. Select your packag- 
ing needs from a complete line of standard and 
heavy duty EMCOR Cabinets. 

EMCOR MODULAR ENCLOSURE SYSTEM Cab- 
inetry provides for thousands of control center 
combinations. 

Choose from hundreds of EMCOR Cabinct 
widths, depths and heights offering an exclusive 
combination of engineered features. 

Engineered simplicity of basic frames and com- 
ponents affords quickest and easiest erection of 
control center assembly. 

EMCOR Cabinetry Engineers backed by the re- 
search and development ‘‘know-how"’ of the 
Roy C. Ingersoll Research Center set the pace 
for the packaging needs of electronics, instru- 
mentation and electro-mechanical engineers from 
coast to coast. 

Rugged frame construction surpasses all stand- 
ard requirements for increased load carrying 
capacities. 

Compatible cabinet design assures simplified 
and economical expansion at any time. 

EMCOR Cabinet manufacturing meets rigid qual- 
ity-controlled craftsmanship standards. 
Nationwide organization of EMCOR Sales- 
Engineering Representatives assist in planning 
stages and assure customer satisfaction be- 
yond the sale. 








SCANNING 


DIGITAL COMPUTERS 





« 


Advancing Computer 
Frontiers in Electric 


Power Industry 

In an era saturated with inno- 
vations and gaudy “firsts” of 
widely varying importance, the 
electric power industry last 
month achieved a truly remark- 
able and unique goal. This was 
the setting into operation of the 
nation’s first digital-computer- 
directed automatic economic dis- 
patch control system at the Phil- 
adelphia Electric Company. 

Collaborating from the begin- 
ning in the development of this 
advanced control system was the 
Minneapolis-Honeywell Regula- 
tor Company, whose Special 
Systems Division assumed over- 
all responsibility for the project. 

A powerful digital computer, 
with a memory that would make 
an elephant seem forgetful, tells 
34 huge generating units (27 
driven by steam turbines, 7 by 
water) how to share the utility’s 
total electric requirements in 
the most economical fashion. 
System Operation 

Once the utility’s total powe: 
requirements are determined, 
the power director adjusts a dial 
at a large console (see figure) 
crammed with electronic gear. 
This produces a total power sig- 
nal that goes to the normally un- 
attended computer occupying a 
room two floors above the dis- 
patching center. 

Stored in the computer’s pro- 
digious memory are hundreds of 
facts about the power system— 
the efficiencies and incremental 
production costs of each genera- 
tor, transmission line-loss data, 
and other operating costs. 

With this programmed infor- 
mation and other data fed to it, 
such as the total assigned steam 
generation, amount of hydro 
power, power flow on lines in- 
terconnecting with those of oth- 
er companies, and steam units 
available for allocation, the com- 
puter mathematically  deter- 
mines in the wink of an eye the 
most economical allotment of 
electric load among the numer- 


Condensed Version of Catalog 106 Available Upon Request. ous controlled generating units. 


Its split-second decisions then 
are telemetered to generating 
stations where electronic con- 
trols order each generator to 
produce more or less electricity, 
or stay at its present operating 
level. 


INGERSOLL 


BW 


PRODUCTS 


BORG-WARNER 
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Originators of the Modular Enclosure System 


INGERSOLL PRODUCTS 
Division of Borg-Warner Corporation 
1000 W. 120th STREET « DEPT. 1222 * CHICAGO 43, ILLINOIS 
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Pa % : fae een * / 
Sitting amid an array of knobs, dials, 
and pushbuttons at the Philadelphia 
Electric Co.’s control console, the 
power director operates and super- 
vises the loading of generating units 
at minimum incremental cost. Minne- 
apolis-Honeywell shared jointly with 
the utility in the development of this, 
the electric industry's first such digi- 
tal computer. 


Billing Computation 

Not content to limit itself to 
the performance of the functions 
just outlined, the computer felt 
obliged to adopt still another lit- 
tle chore—something to “keep 
busy,” as it were, during the ten- 
second intervals between calcu- 
lations of possible changing eco- 
nomic allocations! 

Such a time-sharing function 
is that of billing computation, a 
step foreseen as the eventual 
“marriage” of company-wide 
plant and office operations. Each 
hour the computer reads the 
amount of power being ex- 
changed with the Pennsylvania- 
New Jersey-Maryland Intercon- 
nection, the Delaware Power 
and Light Company, and the At- 
lantic City Electric Company, 
and makes cost determinations 
for inter-company billing. These 
computations are punched on 
paper tape for further account- 
ing purposes. 


Benefits 
The benefits expected to be 

derived from this control system 

are impressive and can be sum- 

med up as follows: 

. Economical incremental load- 
ing. 

2. Improved response to load 
changes. 

3. Continuous determination of 
system transmission losses. 

. Cost data for inter-company 
billing purposes. 

. Off-line systems studies and 
calculations, including main- 
tenance scheduling. 





“a complete, low-priced flow-control system 
in this cabinet?” 


“yep... and with rate-of-flow indication, 
totalization and 2% accuracy!” 


But, that’s not the complete story on the Hays Model 371 
Veritrol—it handles fluids like molasses, oils, acids, etc. . . . it 
uses the proved positive displacement meter . . . it can be used 


in the blending of two miscible fluids. 


1e complete story in 
specification B347 377 


CORPORATION + MICHIGAN CITY, INDIANA 
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712NE 
“MAG-PIPE” Sensing Head 


Laylor presents a MAGNETIC 


OUTSTANDING FEATURES 


ISA Journal 


High accuracy—'2% of full scale on most ranges. 

Full scale velocities as low as '% ft./sec., at only slightly reduced 
accuracy. 

Conductivity range—as low as distilled water. 

Rangeability— % to 30 ft./sec. full scale calibration, continuous 
vernier adjustment. 

Amplifier—solid state. 

Ideally suited for long transmission runs to a central control panel. 


Output signal—1-5 ma DC into any load from 0-3000 ohms. 
(Electro-Pneumatic Transducer or TRANSCOPE Electronic 


Control System). 


“Taylor /nstruments 
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“MAG-PIPE” Transmitter 


FLOWMETER TRANSMITTER 


WITH 


The new Taylor “MAG-PIPE” Magnetic Flow- 
meter Transmitter is a high quality, high perform- 
ance transmitter with an output signal of 1-5 ma 
suitable for transmission over long distances. It 
can therefore be used with miniature receivers and 
controllers in central control rooms. 

It is designed to measure flow of fluids with an elec- 
trical conductivity as low as that of distilled water. 
It is ideally suited for very low flows, viscous liquids 
and liquids containing suspended solids, since the 
flow is not in any way restricted by the primary 
element. 

The “MAG-PIPE” sensing head is mounted in the 
flow line. It comprises a flow tube, an AC magnetic 
circuit and two electrodes. The sensing head hous- 
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1/2% ACCURACY 


ing is “hose-down proof” (explosion-proofing op- 
tional), and has Van Stone type flanges for easier, 
faster installation. 

The transmitter employs solid state components, 
being fully transistorized for long-term reliability. 
It is standard in fixed-range form, in which case 
calibration is factory set at the desired range. Op- 
tionally available with a full-scale vernier adjust- 
ment on two ranges. A built-in output meter doubles 
as a circuit checking device. 

The “MAG-PIPE” Flowmeter Transmitter is in 
production. Consult with us on your difficult flow 
measurement problems. See your Taylor Field Engi- 
neer or write for Bulletin 98418. Taylor Instrument 
Companies, Rochester, N.Y., and Toronto, Ontario. 


MEAN ACCURACY FIRST 
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INSTRUMENT ACCURACY ( + 4 PERCENT) 


EXPLOSION PROOF 
PRESSURE SWITCH 


DESIGNED TO OIL INDUSTRY SPECS 
ah 


EXTERNAL 
ADJUSTMENT 


WE BUILD IN 


EXTREME ACCURACY 


and DEPENDABILITY 


maintained during 
operating life due to 
direct acting design 


PERATION 
IN ANY POSITION 


which saves the installation 
costs encountered in mount- 
ing a switch that uses liquid 
switching elements 


MMUNITY 
TO VIBRATION 


you can mount the switch 
directly on your vibrating 
or moving equipment. 


PRESSURE SWITCH DIVISION Q 





REMOVABLE 


WELDED METAL 


DIAPHRAGM 
CAPSULE 


~ sts 
I eatliceeeetlnenedeatceacallimeatienticntieentinettnamedticneimeticnell 


WE DON’T USE 


LINKAGES & 
BEARINGS 


which, as they wear, 
make the setting of the 
pressure switch drift. 


C———_ ELEMENTS 


which make the switch 
difficult to mount and 
very critical to vibration. 


BELLOWS 


“which make the 
pressure switch 
sensitive to vibration. 


ASK FOR 


~ HANDBOOK 
& & CATALOG 
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arksdale valves 


6125 Alcoa Avenue, 


36 ISA Journal 


Los Angeles 58, California 


Improved design, reduced prices 

New Barksdale diaphragm pressure switches incorporate the 
improvements most frequently requested in personal consul- 
tations with leading production men in the petroleum and 
other major industries before designing was begun. Im- 
proved switch accuracy, higher proof pressures, and impor- 
tant installation and servicing economies are direct results 
reflected in Barksdale explosion proof models. Employment 
of the erector set principle of construction (compact basic 
diaphragm unit with optional housings) permits production 
savings that make possible substantially lower prices. 


Instrument accuracy of + 2 percent 

Accuracy of +'%% as compared to the customary +1% 
is guaranteed, and each unit is tested for repeat accuracy of 
set point and re-set point before shipment. 


Proof pressures to 500 psi 

In the low settings Barksdale explosion proof pres- 
sure switches will actuate at 0.1” mercury with proof 
pressure to 10 psi. In higher ranges they will go up 
to 500 psi proof pressure at settings to 400 psi. 


Removable diaphragms 

As diaphragms may be removed, substitutions can be made 
readily to accommodate varying pressure requirements or to 
install diaphragms of different metals as fluid characteris- 
tics may demand. This exchangeable feature is important 
when servicing for paraffin accumulation as field personnel 
need carry only the diaphragms (not entire switches). Inte- 
gral terminal blocks facilitate removal of switches in making 


diaphragm substitutions. 


External adjustment 

Explosion proof switches (single setting or dual control) may 
be adjusted externally. Recessed screwdriver adjustment 
openings are made tamperproof by insertion of threaded 
safety plugs. 


Additional Barksdale features 
Pottable electric outlets. 


Housings are independent of the sensing and switching 
mechanisms. Ambient temperature will not throw switches 
out of adjustment. 


Servicing instructions are on the inside of housing cover to 
allow for painting of the units. 


Ask for Handbook and Catalog 61-62 

Complete details on Barksdale diaphragm, piston, and bour- 
don tube pressure switches are included in a new handbook 
and catalog. This free book is a practical aid in planning the 
vital link between your electric and hydraulic circuits. It 
contains a glossary of terms, a schematic demonstration of 
operating characteristics, and a suggested step-by-step proce- 
dure for simplifying pressure switch selection. In addition, 
there is a complete run-down on all the detail features lead- 
ing to the unit that answers your specific control problems, 
Write for Handbook and Catalog 61-62, or ask your Barks- 
dale representative. 


CIRCLE NO. 26 ON PAGE 100 





EDITORIAL 





Everytime the cold war between western democracy and communism breaks out in 
a hot spot, we get temporary patriotism and start thinking about the possibilities of 
armed conflict, nuclear war and protecting our great country from the menacing Rus- 
sians. When the sparks get really hot, such as we now have in Berlin, and the possi- 
bility of a shooting war demands increased defenses, our thinking really improves. 
We begin to wonder about our personal security, overtime pay, more defense con- 
tracts, the profits of our company, the draft of sons and brothers, bomb shelters and 
family plans which may have to be delayed. Not that we would hesitate to bear arms 
in defense of our country, we nevertheless always hope and think that the possibili- 
ties of mutual destruction by two world powers with nuclear weapons will somehow 
stay the horrors of open warfare, and our wonderful way of life will go on as long 
as we're alive anyway. Some of us have the illusion that if things really get bad, we 
will simply tighten the belt and by some magic means defeat any enemy who starts 


a war and wants to run Our Country. 


There are far too many people who do not realize the deadly competition between 
the Soviet Union and the Western alliance in areas other than military—competition 
in the realms of creative leadership, production of consumer goods, influence of men’s 
minds, and many others related to economics, politics, sociology and technology. These 
people are not quite convinced that Communism can conquer by any means other 
than war. Propaganda and politics can woo the poor, uneducated native of some under- 
developed country thousands of miles away—but not the educated citizen of the 


“good-old” USA. 


These people are “tired runners,” described by Mr. Khrushchev himself, as weary- 
of-work captives of easy entertainment and smug content with the comforts of the 
Western alliance. They wave the flag one day, then after a long three-day week-end, 
television, booze and fast automobiles, their sense of responsibility vanishes. Some 
call these individuals “lazy Americans,” victims of the very freedom and concern for 
their fellowman on which this country was founded. Rightly they are victims of our 
modern society, not traitors. Some way they must be made aware of the consequences 
of complacency, neglect of social obligations, weakness of moral fiber, and the danger 
of conforming without thinking. It takes a lot of push to not be lazy in this fabulous 
country—which means we must constantly be aware that complacency and laziness 
can be as serious as letting our guns rust in the fight with Communism. Perhaps the 
rise and fall of Rome, China, and Egypt should be required reading in our schools. 


It is a pretty sorry day in American history when an able bodied man on relief 
cannot be compelled to work for the handout from his fellow citizens. When was 
the last time you went to your community council meeting, checked your school budget, 
had a talk with your child’s faculty advisor, or checked to see who is on relief in 


your community? 


Chnad Soe 


Editor 
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by DONALD W. CHAPIN 


Control Systems Project Engineer 
AiResearch Manufacturing Co. 
Phoenix, Arizona 
A Division of Garrett Corporation 


In market research preparatory to its 
entry into industrial instrumentation, 
AiResearch discovered this fact: 
Most control engineers think the next 
logical step in process automation 
will be control by small, special- 
purpose analog computers. So, for 
its first entry into industrial instru- 
mentation, AiResearch — long a 
standout maker of air-operated de- 
vices for military and commercial 
aeronautics — has developed the 
“APAC" (AiResearch Pneumatic 
Analog Computer)*. Outstanding 


*APAC was introduced at the exhibit 
of ISA's 16ih Annual Instrument-Auto- 
mation Conference, Los Angeles, Sep- 
tember 11-15 
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A Pneumatic 
Computer 


for 


Process Control 


Will it spearhead 


a swing back to pneumatics? 


FIGURE 1. AUTHOR DON CHAPIN POINTS TO 
A SIGNAL CART IN AN AIRESEARCH PNEU- 
MATIC COMPUTER MODULE. 


feature: no signal conversion neces- 
sary; its inputs and outputs are the 
standard 3-to-15 psi signals of com- 
mercial pneumatic transmitters, con- 
trollers and valve actuators. 


FOR SEVERAL years, users of large 
process control systems have been 
urged to buy electronic, because—so 
the argument goes—"electronic systems 
will be more compatible with the elec- 
trical computers you soon will adopt.” 
That argument well might be voided 
by the advent of advanced pneumatic 
computers. Certainly, a capable pneu- 
matic process computer will go a long 
way in putting air control back on an 
even footing with electronic control. 

With a 25-year old reputation for 
firsts in the aircraft, missile and space 
field to defend, which has boosted 
Garrett to among the top 50 military 
contractors in dollar sales, we naturally 
put a great deal of research and 
thought into selection of a product for 
our first entry into industrial instru- 


mentation. After deciding to offer a 
small, special-purpose computer, we set 
up these design targets: 


1. Pneumatic/ Mechanical Operation— 
to offer a proved method of operation 
familiar to process control technicians 
and compatible with existing instru- 
ments. 


2. Compatibility with Electrical Signal: 
—to permit other electronic instru 
ments to work directly into our pneu 
matic computer. 


3. Performance of all necessary mathe 
matical functions—to make possible 
automatic computation of the more 
complicated control laws. 


4. Modular Construction—to lower 
costs by repetitious use of common 
parts, and for flexibility to changing 
process requirements. 


5. Accuracy and Repeatability—u 
assure continuous solution of compli- 
cated equations involving 10 or more 
mathematical operations with an accu 
racy better than 1% over full scale 
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dependable 


and to give consistent, 
results over long periods. 


6. Response—to meet dynamic com- 
puting requirements for on-line use 
throughout the process industries. 

We decided that our computer 
would be pmeumatic/mechanical be- 
cause 90 to 95% of existing controllers 
in petroleum and chemical industries 
are pneumatic and use the standard 
3-to-15 psi air pressure signal. In 
APAC, this 3-to-15 psi air pressure 
change represents 100% of full range 
For example: If an air transmitter had 
a temperature range of 50 to 250°F, 
this 200° temperature change would 
be presented to APAC as a 12 psi (3 
to 15) air-pressure change. 

However, since many process instru- 
ments have electrical outputs, such as 
on-stream analyzers, APAC was de- 
signed also to accept directly such 
electrical signals with no need for 
signal conversion. The electrical signal 
is introduced into the computer in a 
manner analogous to the pressure sig- 


nals. This avoids both the added inac- 
curacies and added costs of signal con- 
verters. The same is true when an 
electric output is required from APAC 


PART I: 
COMPUTER MODULES 


APAC modules can be altered to 
perform many mathematical operations 
simply by rearrangement of internal 
parts. A module can be assembled to 
add, subtract, multiply, divide, do com- 
pound multiplication, or extract square 
root, with multiple operations possible 
in many instances. Limited and pure 
differentiation, proportional gain, in- 
tegration, hold (memory feature), and 
generation of arbitrary functions also 
can be performed. The combining of 
several modules through appropriate 
pneumatic interconnections permits 
mechanization of the more complicated 
physical relationships. 

A basic APAC module can perform 
from one to four operations, depending 


on the operations and where they are 
in the equation being solved. Addition 
al modules, as needed, can be added to 
the system at any time. 

APAC accuracy is defined as fol- 
lows: The output signal of the com 
plete computer will be within 1% 
of full scale referred to the input. 
This accuracy is maintained over the 
full scale. Such high accuracy is ac- 
complished by making the accuracy of 
each module approach + 0.1%, repeat- 
able within +0.05%, and _ sensitive 
to +0.05% 


Proportional Gain 
or Constant Multiplier 


The basic module of the AiRe 
search analog computer is a lever 
pivoted at the center, and maintained 
in equilibrium by a feedback element 
This lever is acted on by 
torques. These torques are generated 
by air pressures acting on diaphragms, 
located in signal carts, mounted on 
tracks (Figure 2). These signal carts 
can either be clamped in place for 


various 
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specific leverage length, or moved 
along the tracks as a function of an 
input signal. An extension of one end 
of the lever (the baffle) actuates a 
pneumatic sensing element (the noz- 
zle). This is a high-sensitivity, low- 
reaction sensing element having two 
outputs in push-pull, allowing either 
one or both to be used for feedback. 
This basic module, with suitable con- 
figuration and modification, can be 
made to perform all the various com- 
puter functions previousy listed. 
Consider a basic lever with two sig- 
nal carts, one on either side of the 
lever (Figure 2). One cart receives 
input pressure P1 at a distance L; from 
the pivot, and the other, situated at a 
distance L, from the pivot, is con- 
nected to the output pressure Pp. 
Input pressure P; acting on area 
Ai produces an input force P,A,. This 
force, acting at distance L,, produces 
counterclockwise input torque 
(P,A,L,). This moves the baffle 
toward the nozzle increasing the out- 
put pressure Py which, operating on 
area Ag at a lever distance Lo, produces 
counterclockwise torque PyAglo. The 
movement of the lever is negligible 


due to the high gain of the pneumatic 
sensing element. Thus, the two torques 
must be equal (PyAplo = P,AiL,), 
otherwise the lever moves to change 
the output pressure Py until the 
torques are equal. Since all signal cart 
areas are equal, Ay andA, cancel out 
and the equation can be simplificd as 
shown in Figure 2. Thus, output pres- 
sure Py is a gain (constant multiplier ) 
G, times input pressure P,. 


Addition and Subtraction 


Additional signal carts added to the 
lever cause additional torques that are 
a function of their input pressures and 
distances form the pivot. Depending 
on which sides of the lever and pivot 
they act against, these torques prcduce 
clockwise or counter-clockwise rota- 
tion. 

Consider a basic lever with signal 
carts P,; and Ps fixed as shown in 
Figures 3 or 4. Input forces P1A,, 
P2Az, and P3As act at their respective 
lever arms, L;, Le and Lz; and output 
force P,A,» at its lever arm Ly. These 
torques must cancel, or the lever ro- 
tates causing the output pressure act- 


ing on area Ay to Change. This rebal- 
ances the torques until they sum to 
zero. Again, since all areas of the signal 
carts are equal, the output pressure is 
equal to the sum of two input pres- 
sures (addition) and the difference of 
a third (subtraction). Additional carts 
with their input pressures can be in- 
cluded to increase the number of pres- 
sures to be added or subtracted. 


Multiplication and Squaring 


Now consider a basic lever with 
two signal carts as in Figure 2. There, 
output pressure Pp = (L;/L,) P; since 
lever length L; was constant. This lever 
length will now be varied with a 
second input pressure P, and a pneu- 
matic positioner or servo (Figure 5). 
This servo makes the signal-cart posi- 
tion a direct function of Ps, or Ly} = 
KyP2, where Ky is the factor relating 
stroke to the range of P» pressure. 

Then Po will be that pressure neces- 
sary to cause the torques on the lever 
to balance, so 


_ Kw PoP; 


Pp = M P, P 
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FIGURE 8. COMPOUND MULTIPLICATION AND 
DIVISION MODULE. 
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Giving proportional plus integral response, the 
frequency respose looks like this: 


P, L; = Po Lo a pe lL? = 0 
When P,’ = delayed, P, = P. 


T = RC time constant 
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where M is a constant equal toKy/L». to both the output signal cart and the 
This causes the output to be the prod- 
uct of P,; times P,—a multiplier. If 
the input to the servo is the same 


pressure that is sent to the cart (P;), 


servo that positions it (Figure 7). 
Thus, Lo = KgPo, and substituting this 
in the original “gain” expression, 
then yo th ae he Se 

Pp, — Ky P; P; ae Ky P.2 Ly Ka Po 

— ie —_ 7m 1 

resulting in a squaring device, Py = 
MP,,*, where M = Ky,/Lo. 


Solving for Po, 


es L 
Po= KP 


where C is a constant 


= & 4 P, 


Division 

To provide division, the lever arm 
of the output cart is adjusted by a 
servo, and the input Jever arm kept 
fixed (Figure 6). The expression of 
the “gain” configuration is Py = 
P,(L;/Lo). Now if Lo is caused to be 
responsive to P, (a second input pres- 
sure), then Lp = KgP»s, where Kg is a 
constant that relates movement of Ly 
to the pressure Py. Substituting for Ly 
in the original expression: 


ie _ LyP, 
Lo "= Ka Pe 


= V L,/K;,. 


Compound Multiplication 
and Division 

I have shown how a basic “gain’ 
module can be converted into a multi- 
plier by adding a servo to its input 
cart, and into a divider by adding the 
servo to its output. Now, if two servos 
are added, one to the input and one to 
the output, the result is simultaneous 
multiplication and division (Figure 
8). The servos make L; = Ky Ps» and 
Lo = KaP3. Substituting in the “gain” 
expression Py = (L,;/L2)P1 results in 
Square Root Py, = Ku » Hah ats 

For square root extraction of a Ka Ps Ps 
signal P,, output pressure is applied 


Po 


where L,; and Kg are constants. This 
results in division of P, by Po. 


where C is a constant 


Integration 

To understand how the APAC inte 
grator module is constructed, first let 
me explain what is meant by integra- 
tion. Mathematically, integration is 
written as output = f (input)dr, 
which means output is the time inte 
gral of input. This might also be 
stated: Output is the continous sum- 
mation of the input as a function of 
time. For example, consider the input 
to be a step (as shown in the bottom 
right corner Figure 9), where the 
pressure increases to a new value and 
remains constant thereafter. When 
this is integrated, the output will be- 
gin at zero and continue to increase 
as long as P; stays constant. 

The value of the integrated output 
is equal to the area under the input 
curve. If input P, then dropped to 
zero, the output ramp would level off 
because there would be no additional! 
input to sum. 

Again consider the basic 
module (Figure 2) having one signal 
cart on each side of a lever. Input pres 
sure is brought into one cart and noz 
zle output connected to the opposing 
(L,/Lo)P; 
To this is added a third signal cart 
(Figure 9) which can operate on the 


“gain 


cart, resulting in Py 
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beam in the same manner as the input 
cart and positioned at a lever arm equal 
to Lo. Po is connected to this third 
cart through pneumatic resistance R, 
(capillary) and capacitance C, (vol- 
ume) which causes a delay of pressure 
P,’ in this third signal cart. The rate 
of pressure change of Py’ depends on 
the value of resistance and capacitance 

RxG) 

What happened if the input P; is 
allowed to jump from zero to some 
value and remain there? The output 
will assume a new value, depending on 
L;/Lo. This is called “proportional 
response.” 

Pressure P,’ will try to follow Po at 
the rate RC will allow. Any change of 
Po’ is applied to the lever in the same 
sense as input P,. Output pressure now 
will be responsive to this new torque 
and alter its value to balance the lever. 
This causes a continuous adding of any 
input change by the action of P»’. The 
output must follow, and in so doing 
continue to integrate any change of 
input P;. Output Py is the propor- 
tional-plus-integral response of P, 
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Po’; because it is delayed, it does not 
have any proportional response and is 
simply the integral of input P). 


Differentiation—Limited and 
Pure 

Differentiation is the process of pro- 
ducing an output proportional to the 
time rate of change of the input, or 
Po dP,/dt. This means that the 
faster the input changes, the higher 
the output becomes. Slower input 
results in lower output; steady or con- 
stant input results in zero output. 
Faster inputs can be construed as being 
high frequency, and slower inputs as 
low frequency. 

Thus, a pure differentiator has a 
gain that starts with zero at zero fre- 
quency, and increases as the frequency 
increases. If the gain is limited to some 
constant value at the higher frequen- 
cies, then it is called “limited differ- 
entiation.” 

For a clearer understanding, consider 
step input as shown at the bottom of 


Figure 10. The output will initially go 
very high as the leading edge of the 
step has a high rate of change. This 
output will fall off to zero when the 
input remains constant. 

Now consider an input that it a 
ramp. The output will be of a constant 
value because the time rate of change 
of input is a constant. To accomplish 
this function, recall the basic lever with 
a cart on each side of the lever. The 
input is connected to one cart, and the 
output is connected to the other. This 
will result in the proportional response, 
= (L, Lo) Pi. 

An additional cart is added operat- 
ing on the lever so as to oppose the 
input. Input pressure is connected to 
this cart through a pneumatic resist- 
ance R (capillary) and a pneumatic 
capacitance C (volume), causing the 
pressure P; in this third cart to lag 
the input. 

A step change of P, first results in 
the output changing, Pp = (L;/Lo) P:. 
However, this input change is gradu- 
ally introduced by P,’ on the opposite 
side of the lever. With the two levers 





L, and L,’ of same length, the input 
will eventually cancel itself out, result- 
ing im zero output. 

Thus, we wil have limited deriva- 
tive with the rate of derivative action 
depending on the rate of the pneu- 
matic R and C. This results in a fre- 
quency response like the diagram in 
the lower right corner of Figure 10. 
If Po also is delayed in going to its 
cart by the same amount that pressure 
P,’ is delayed, the initial output 
change to a step of input is much 
higher, as shown in Figure 11. Fre- 
quency response also is shown in the 
lower right corner. Thus, pure differ- 
entiation is obtained. 


Other Filter Responses 

By altering the R and C delays and 
their position in the Circuit, it is pos- 
sible to alter the frequency response 
of the APAC unit. For example, plac- 
ing the RC delay only in the output 
feed-back line, eliminating the second 
input cart, produces a high initial out- 
put per step of input, but with the 
final value of output a predetermined 


gain instead of zero. This is called 
“proportional plus derivative” response. 
By other arrangements, many other 
filter responses are obtainable. 


Three APAC functions obtainable 
with accessory equipment by not illus- 
trated in this article are described be- 
low: 


1. Function Generator. This device 
positions a cam with respect to an in- 
put signal. The cam, which is con- 
toured to express a certain function, 
positions a signal cart, thus making the 
position of the signal cart the desired 
function of the input signal. 


2. Hold or Memory. This important 
function is done by a small switcher 
valve, which closes off the pneumatic 
signal, holding it at its sealed-off level 
indefinitely, until needed. 


3. Test Signal Generator. Basically, this 
is a pneumatic sine-wave generator. 
Motor driven cams actuate a pneumatic 
follow-up resulting in a pneumatic 
signal which will be a function of time 


and some predetermined expression, 
such as a@ sine wave. 


Module Specifications 

Modules are about 3” x 6” x 12” in 
size and weigh about 4 pounds (See 
Figure 1). Pneumatic inputs and out- 
put are 3 to 15 psi; electrical input is 
0 to 5 ma dc, and electrical outputs 
can be 0 to 5 ma dc or 0 to 7 volts 
ac. Supply air pressures are between 
20 and 35 psi; air consumption is 
about 0.05 to 0.06 scfm. Module time 
constant (band width) is better thar 
l cps. 
Module Combination 

How the above described modules 
are combined into a pneumatic analog 
computer for process control will be 
explained in Part II of this article in 
the October ISA Journal. Included will 
be detailed studies of application to 
two well-known processes: 1. The 
Williams-Otto Generalized Reactor 
(AIEE paper 60-982 by Gould and 
Kipiniak); and 2. Computer Control 
of Distillation Reflux, by Lupfer and 
Berger (p. 34, ISAJ 6/59). 





ISA INDEX AVAILABLE WORLDWIDE 


As a reader of the ISA Journal, you should know 


that all technical data in your Journal are very care- 
fully indexed and cross referenced by THE ENGI- 
NEERING INDEX. Each issue is indexed selectively 
on the basis of its engineering significance, and per- 
manently kept in the Engineering Societies Library. 
Papers of ISA Conferences and Symposia also are 
covered. 

The Engineering Index is divided into 249 fields 
of interest. It is issued in two forms: 1. 3x5-inch li- 
brary file cards mailed weekly to all subscribers; 2. 
a 7x10-inch bound book, containing all information 
carried by the card index for the previous year. 

The 1759-page 1960 bound book was ready for 
sale July 1, 1961. It lists 14 pages of all publications 
reviewed, 104 pages of authors, and 1628 pages of 
subject index containing 34,000 entries. This bound 
book is now available to ISAJ readers throughout the 
World—in 91 municipal public libraries in the US; 
in 58 libraries of foreign cities; in 245 college libraries 
of the US; and in 125 libraries of foreign colleges. 

The price of the 1960 Volume of the Engineering 
Index is $75, post paid. The 1960 volume is partic- 
ularly comprehensive, covering every application of 
engineering to industry, agriculture, mining, etc.,—and 


of course instrumentation. No other abstracting service 
covers world-wide technology so extensively. 


Many industrial firms, trade associations, govern- 
ment bureaus, engineering consultants, and even indi- 
viduals working in engineering specialties can find 
constant use for the Engineering Index. In addition, 
the 3x5 card index makes it practical to accumulate 
in compact yet accessible form a record of publica- 
tion in each of the 249 fields of interest covered 
by the Index. These indexes can be ordered from En- 
gineering Index, 345 E. 47th St., New York 17, N.Y 

Note, too, that the ISA Journal itself annually 
publishes an extensive cross-referenced index to sub 
jects and authors, in its December issue. Many li- 
braries and individual readers remove and save all 
these annual indexes in one file, for easy reference 


In addition, ISAJ carries annually a completely 
cross-referenced index of all ISA Conference, Sym- 
posia, Journal and Transactions articles and papers 
First such index appeared in pp. 80-107 of our Jan 
uary 1961 issue. Subsequent indexes will be presented 
annually in our December issues. These annual ISA 
Publications Indexes also list the availability and price 
of Preprints, Reprints and Proceedings. 
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SCOTFAST narrows transducer communications gap 


Formulating Aero-Space 


Transducer Standards 


by HARRY N. NORTON* 
General Dynamics/Astronautics 
San Diego, California 


Recognizing the snowballing confu- 
sion that marked the aero-space 
transducer field since the early 
1950's, the 1.S.A. Aero-Space Stand- 
ards Division in May 1960 organized 
Committee 8A-RP37, Survey Com- 
mittee On Transducers For Aero- 
Space Testing. The initial and con- 
tinuing efforts of this group, better 
known as SCOTFAST, are presented 


here. 


THE DEVELOPMENT of large mis- 
siles, space boosters, and spacecraft 
has created a vastly increased need for 
new transducers. When one considers 
the high cost of these vehicles, and 
of their missions and test firings, it 
becomes evident from an economic 
viewpoint that a large number of 
measurements must be made during 
each captive and flight test. Further 


*Senior Member of ISA, San Diego Sec- 
tion 


increasing the number of transducers 
used for telemetered measurements 
(Figure 1) is the absence of on-board 
human observers. Even in the more 
conventional aircraft industry a sim- 
ilar need for increased instrumenta- 
tion exists for flight testing of new, 
more complex jet-powered aircraft. 
Transducer manufacturers have 
found it difficult to cope with new 
customer requirements, often because 
customer engineers are not always cer- 
tain of their own specifications and 
sometimes lack sufficient background 
to present their needs clearly. On the 
other hand, many new transducer 
manufacturers have entered the in- 
dustry, frequently with unwarranted 
optimism concerning the adequacy of 
their designs and production meth- 
ods, and not always with a clear un- 
derstanding of the customers’ needs. 
This communication gap has re- 
sulted in poor vehicle test data, waste 
of transducer procurement and ve- 
hicle development funds, a general 
mistrust of manufacturers’ published 
data, cancellation of orders for trans- 





TEMPERATURE 


PRESS 
Figure 1. RESSURE 
Chart shows 
the number of 
telemetered 
(flight) and 
ground 
recorded 
(landlines) 
measurements 
using trans- 
ducers ona 
typical R&D 
ICBM. 


ACCEL & VIBRATION 


POSITION & STRAIN 


FLOW & RPM 





(|) LANDLINES 
Gas FLIGHT 


' ' ' ' 
60 80 100 120 140 160 
NO. OF MEASUREMENTS 








ISA Journal 


ducers, and a considerable amount of 
bitterness between users and manu- 
facturers. 

By May 1960, when the 6th IS.A. 
Flight Test Symposium was held in 
San Diego, this piccure did not look 
as black as in the early 1950's, the 
starting point for most major missile 
development work. Many excellent 
new transducer models had been de- 
veloped, instrumentation personnel 
had increased their technical profi- 
ciency, and some users had prepared 
their own standards for transducer 
terminology, performance require- 
ments, and performance evaluation 
test methods. Nevertheless, the gen- 
eral need for standardization action in 
the specialized field of aero-space test 
transducers had become more evident. 
In a transducer workshop during the 
symposium, the need for standardiza- 
tion was voiced openly by many par- 
ticipants. 


Standardization Committee 


To answer the demand for trans- 
ducer standardization, the I.S.A. Aero- 
Space Standards Division organized 
Committee 8A-RP37, Survey Com- 
mittee on Transducers for Aero-Space 
Testing (SCOTFAST). Scientists and 
engineers, dedicated to standardiza- 
tion work and having long experience 
in the transducer field, were appointed 
to membership on the Committee. 
Since the criteria for membership ap- 
pointment were competence and ded- 
ication, rather than company affilia- 
tion, the Committee has members 
from government agencies, users, and 
manufacturers. 

At the first committee meeting, 
held in conjunction with the IS.A. 





Conference in New York during the 
Fall of 1960, it was decided to obtain 
a statistical survey of the areas in 
transducer work that required stand- 
ardization, together with the relative 
priority of tasks required from the 
Committee. It was decided further to 
limit the Committee's work to trans- 
ducers that are used primarily for test 
instrumentation in the aero-space 
field, and more specifically, to trans- 
ducers with electrical output. 

A suitable questionnaire and a 
mailing list comprising the names of 
key personnel were prepared. Opinions 
were solicited on such topics as uni- 
form nomenclature, simplified termi- 
nology, characteristics and test require- 
ments of various transducer types, and 
the relative priority of their standard- 
ization. Even the word “transducer” 
itself was left open to criticism. 

In December 1960, 240 question- 
naires were mailed to 59 government 
facilities, 86 users and 95 manufac- 
turers. Of these, 98 replies (23 from 
government facilities, 41 from users, 
34 from manufacturers) were received 
in early January, 1961. After the re- 
plies were tabulated and summarized, 
the results were presented at the 
January SCOTFAST meeting in Palo 
Alto, where they showed a clear man- 
date — by a large majority — for the 
rapid establishment of uniform no- 
menclature and simplified terminology 
pertaining to aero-space test trans- 
ducers. A subcommittee was set up 
immediately to work in this area. 

The results indicated also that the 
measurands (see Figure 2 for defini- 
tion) of primary concern are pressure, 
temperature, acceleration and vibra- 
tion. Piezoelectric vibration transduc- 
ers, strain gage acceleration and pres- 
sure transducers, potentiometric pres- 
sure transducers, and resistive temper- 
ature transducers were given the high- 
est priority ratings for standardization 
action. According to the summary of 
replies to the questionnaire, the areas 
to be covered on all transducer types 
were: the performance characteristics 
shown in manufacturers’ and users’ 
specifications, test requirements and 
methods, electrical connections, and 
excitation requirements. 

Although the survey showed that a 
very small majority (46% as against 
42%) favored the use of the word 
“sensor” over “transducer”, the Com- 
mittee, after some discussion, de- 
cided to retain the word “transducer” 
since the majority was not sufficient 
to warrant changes in the existing 





LINEARITY, INDEPENDENT 


LINEARITY, LEAST SQUARES 
squares of the residuals is minimized. 


LINEARITY, THEORETICAL SLOPE 
End Points 
LINE PRESSURE (See Reference Pressure 


LOAD IMPEDANCE 
associated external circuitry 


input”, “physical phenomenon”’, 


MOUNTING ERROR 





Linearity referred to the Best Fit Straight Line 


Linearity referred to a straight line for which the sum of the 


Linearity referred to a straight line between the Theoretical 


The Impedance presented to the output terminals of a Transducer by the 


LOADING ERROR An Error introduced by the ratio of Load Impedance to Source Impedance 
MEASURAND A physical quantity, property or condition which is to be measured. 


Note: The term ‘‘Measurand” is preferred to “‘entity’’, 
“stimulus”, 


to mechanical deformation in the Transducer 
caused by mounting the Transducer and making all Measured and electrical connections 


The Error introduced due 


parameter to be measured”, “physica 
and “variable” 








Figure 2. Excerpt from terminology section of RP37.1 draft. 


multitude of printed material con- 
taining this term. 


Terminology 

The Sub-Committee On Nomen- 
clature And Simplified Terminology 
(SCONAST) 
Recommended Practice draft in Jan- 
uary 1961. 


were scheduled from the beginning, 


started work on a 
Detail tasks and meetings 


with the submittal of a draft to par- 
ticipants in the 7th LS.A. Aero-Space 
Instrumentation Symposium in Dallas, 
May 1961, as the target. The Sub- 
committee, sometimes working until 
midnight, held several meetings of one 
to one-and-a-half days each. No ef- 
fort was spared in sifting through the 


many glossaries of terms; in selecting 
those terms pertaining to transducer 
characteristics; and in reducing the 
language of each definition to its 
shortest, simplest form (Figure 2). 
The small size of the Subcommittee — 
four members — facilitated the work 
To avoid conflicting definitions, liai- 
son was established with the Aero 
Space Standards Division's Termi- 
nology Committee, the AIEE Aero- 
Space Instrumentation Committee, and 
the Inter-Range Instrumentation 
Group (IRIG) Telemetry Working 
Group (TWG) Transducer Commit- 
tee. 

The table of typical transducer no- 
menclature (Figure 3) was changed 








SCOTFAST needs the assistance, support, and 
ideas of all 1.S.A. members in the aero-space 
transducer field. Please contact any of the fol- 
lowing members if you can contribute to the 
committee's work; for areas of specific interest 
which are in progress now, note their respective 
subcommittee affiliation. 


Survey Committee On Transducers For Aero-Space 
Testing (SCOTFAST) 


Dr. Thomas A. Perlis (Vice-Chairman), Dept. 53-20, 
Lockheed Aircraft Corp., Missile Systems Div., 
Palo Alto, Calif. 


Arthur A. Zuehike (Secretary), Bourns, Inc., 6135 
Magnolia Ave., Riverside, Calif. 


John W. Long (Member), Code: ASDPFC-2, Aero- 
nautical Systems Div., H.Q.—A.F.S.C., Wright- 
Patterson A.F.B., Ohio. 


Sub-Committee On Piezoelectric Vibration Trans- 
ducers (SCOPVIT) 


Dr. Thomas A. Perlis (Chairman), address is shown 
above. 


Sub-Committee On Nomenclature And Simplified 
Terminology (SCONAST) 


Maurice E. Binkley (Chairman), Code: FTFST, Air 
Force Flight Test Center, Edwards A.F.B., Ed- 
wards, Calif 


Sub-Committee On Strain Gage Acceleration 


Trans¢ucers (SCOSGAT) 


Mrs. Rose Mary Bernstein (Chairman), Market 
Engineering Co., 3541 Maplewood Ave., Los 
Angeles 66, Calif 


Sub-Committee On Strain Gage Pressure Trans- 
ducers (SCOSGAPT) 


Paul S. Lederer (Chairman), Mechanical instru 
ments Section, National Bureau of Standards, 
Washington 25, D. C 


Sub-Committee On Potentiometric Pressure Trans- 
ducers (SCOPOPT) 


Orville L. Smith (Chairman), Code: M-G&C-IM, 
Marshall S.F.C., Huntsville, Alabama 


Sub-Committee On REsistive Temperature Trans- 
ducers (SCORETT) 


Dr. Frank D. Werner (Chairman), Rosemount En- 
gineering Co., 4900 W. 78th St., Minneapolis 24, 
Minn 


Sub-Committee On Nuclear Radiation Transducers 
(SCONRAT) 


Daniel G. Egan (Chairman), Mail Zone Y-42, Gen- 
eral Dynamics/Fort Worth P. 0. Box 748, Fort 
Worth 1, Texas 
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First Modifier 
Main Noun (Measurand) 
Acceleration (1 
Attitude 
Displacement 
Flow 
Force 
Humidity 
Jerk 
Light Intensity 
Liquid Level 
Position 
Pressure 
Radiant Heat Flux 
Speed (2) 
Sound Level (3 
Strain 
Temperature 
Velocity (4) 
Vibration (5 


Transducer 


NOTES 
1) No low frequency response limit 
Scalar quantity. 


Denotes vector quantity. 





Second Modifier 
(Restricts 
Measurand) 


Absolute 
Angular 
Differential 
Gage 
Infra-red 
Linear 
Mass 

Rate 
Surface 
Triaxial 
Volumetric 


Third Modifier 
(Transduction 
Principle) 


Capacitive 
Inductive 
lonizing 
Photoresistive 
Photovoltaic 
Piezoelectric 
Piezoresistive 
Potentiometric 
Reluctive 
Resistive 
Strain Gage 
Thermoelectric 
Vibrating Element 


Fourth Modifier 
(Mechan. Link, 
Special Features) 
Amplifying 
Bonded 
Bourdon-Tube 
D.C.-Output 
Diaphragm 
Digital-Output 
Discrete-Increment 
Dual-Output 
Exposed-Element 
Frequency-Output 
Gyro 

Integrating 
Platinum-Wire 
Self-generating 
Semiconductor 
Servo 

Switch 
Thermistor 
Turbine 
Ultrasonic 
Unbonded 
Vibrating Element 
Weldable 


Range 
(Examples) 


0-1000 

pm 
m100-500 
m430-m415 


Units 
(Examples) 


db 

deg (6) 
°F 
in/sec 
Ib/min 
in 

°K 
rad/sec 
rpm 
psia 
Psid 
Psig 


Preferred to ‘Sound Pressure’’ for acoustic measurements 


5) Lower limit of frequency response, > 0 cps 
6) Use for angular measurements. 








Figure 3. Recommended guide for composing transducer nomenclature (from RP37.1 draft). 


very little from the example shown 
on the original survey questionnaire, 
which had received approval without 
comment in over 80% of the replies. 
Based on the military system of draw- 
ing title preparation, the nomencla- 
ture is expected to assist materially in 
resolving present uncertainties in 
transducer descriptions. 


The draft of RP37.1, tentatively 
titled “Nomenclature and Specifica- 
tion Terminology for Aero-Space Test 
Transducers with Electrical Output” 
was distributed during the Dallas Sym- 
posium and discussed at an open work- 
shop, where the Subcommittee acted 
as a panel.” Comments were requested 
from each of the approximately 40 
workshop participants, and the first 
comment strongly criticized the termi- 
nology and its intent. The discussion 
immediately following, however, 
showed positive support of SCON- 
AST’s efforts by a number of manu- 
facturers’ and government users’ engi- 
neers. The validity of the simplifica- 
tion concept was scrutinized closely 


Becoming more evident during the de- 
bate was the importance of the part 
engineers must play in interpreting the 
accomplishments of scientists to per- 
sonnel at the working level. At the 
conclusion of the session, even the 
initially strongest opponent of the 
Nomenclature and Simplified Termi- 
nology draft conceded that it was 
‘80% acceptable” in its present form. 


Many useful comments were sub- 
mitted to SCONAST during the Sym- 
posium; subsequently, the Subcom- 
mittee met in early June to revise the 
RP draft thoroughly. During July, 
over 150 copies of Draft No. 3 were 
mailed to technically qualified per- 
sonnel for review. After incorpora- 
tion of further comments, the RP 
draft will be submitted to the Aero- 
Space Standards Division for approval, 
then forwarded to headquarters with 
a request for early release as a Tenta- 
tive Recommended Practice. 


Another major step towards trans- 
ducer standardization was taken by 





2 hours. Perform an Intermediate Proof Cycle. 





LOW TEMPERATURE TEST: Stabilize the test chamber temperature at the lower limit of the 
specified operating temperature range. Insert the properly connected unit into the chamber. 
Maintain the specified low temperature for 8 hours 
ing the last two hours of the eight hour period. Remove the unit from the chamber. 


PROOF CYCLE AFTER LOW TEMPERATURE: Permit the unit to stabilize at room conditions for 


HIGH TEMPERATURE TEST: Stabilize the test chamber temperature at the upper limit of the 
specified operating temperature range. Insert the properly connected unit into the chamber. 
Maintain the specified high temperature for 4 hours. During the last two hours of the four 
hour period, perform an Environmental Proof Cycle. Remove the unit from the chamber. 


Perform an Environmental Proof Cycle dur- 








Figure 4. Excerpt from standard test procedure for pressure 
transducers (developed by General Dynamics/ Astronautics). 


ISA Journal! 


SCOTFAST at its Dallas meeting 
This was the organization of five sub- 
committees to work on those trans- 
ducer types having the greatest need 
for standardization, as shown by the 
1960 survey. 


These subcommittees include spe- 
cial groups in the fields of: 
1. Vibration, piezoelectric type 
2. Pressure, strain gage type 
Temperature, resistance type 
4. Acceleration, strain gage type 


5. Pressure, potentiometric type. 


Their schedule calls for the organi- 
zation of their respective subcom- 
mittees, a meeting during the IS.A. 
Fall Conference in Los Angeles, and 
subsequent meetings as required to 
present a Recommended Practice 
draft at an open workshop during the 
8th Aero-Space Instrumentation Sym- 
posium during May, 1962 in Wash- 
ington, D. C. 


Each document will contain the 
performance characteristics to be 
shown in users’ and manufacturers’ 
specifications, drawing symbols, elec- 
trical connections, calibration and 
evaluation test methods (Figure 4), 
and possibly some essential design 
characteristics. Thus the RP’s will be 
consistent with the general intent of 
military specifications. It is expected 
that this will increase the usefulness 
of these transducers in military and 
other government-sponsored programs 
that constitute their primary applica- 
tion. 


Because mutual agreement on 
standards is essential, the three major 








groups — government agencies (or VENOOR'S MODEL NO TEST FACILITY 
academic institutions), users, and — 
manufacturers — will be represented 
. rye REPORT NO - _ — 
on each subcommittee. With proper | TRANSDUCER TEST REPORT 








guidance it should be quite feasible aia TYPE PRESSURE TRANSDUCER 
to establish standards that are accept- pein SUMMARY OF RESULTS: 

able to a large majority. Manufactur- TESTED PER PROCED. wO.| T rai 
ers are interested in an, honest and nes rest waveo pen = NO PSS een no Teuecre [wecwan contewrs | +48 we 
complete presentation of the charac- 

teristics of their transducers. With the 
availability of the list of characteris- 
tics to be considered in his specifica- 
tion, the user will find his selection 
task much simpler. Uniform test nag 
methods will speed the correct evalua- igre 


tion of transducers and the reporting oe amememan tie | 
7 —— 


of data in a generally comprehensible aii 
form. oe! 


Government agencies, the usual - ' 
: Ss : alll Bee allen Figure 5. Portion of standard test report summary 
SEE - form (developed by General Dynamics/ Astronautics). 


primary beneficiaries of the IS.A.'s 
standardization efforts. Transducer 
procurement time will be shortened, bution to the industry through the expands, however, a considerable 
evaluation and personnel familiariza- work of SCOTFAST will become number of new members will be 
weer tame sae = hy om low- more evident as standardization work needed. General interest and active 
‘red considerably. It has been esti- : So 
— i th " ) | e f lif progresses. Its present prestige can support by government agencies, 
mated that the annual cost of qualifi- ’ 2 ; : 
‘ pe ; q be estimated by the number of com- users, and manufacturers will be of 
cation and similar environmental tests i, ; 
r petent, experienced engineers and the utmost importance. This support 
on one transducer type alone will be ie? 
cut by 909% when a standard test pro- scientists who have volunteered for is sure to be offered when the nature 
; committee and subcommittee work. and scope of SCOTFAST is under 


cedure and standard report forms 
(Figure 5) are used. As the detailed subcommittee work stood clearly 


While the different subcommittees 
are performing their tasks, the survey ae 
committee will continue to look for DIRECTOR 
additional areas (in the field of aero- ae. a 
space test transducers) requiring T 
standardization (Figure 6). To di- CHAIRMAN. | y 
vide the work load and broaden the | SCOTFAST” 
basis of SCOTFAST’s investigations | 8A-RP37 S 

, Be URVEY 
the committee is planning to establish I —— I T ;---1----, | COMMITTEE 
survey subcommittees for new trans- ISECRETARY CHAIRMAN, || |CHAIRMAN, | | |CHAIRMAN, ||! CHAIRMAN, ! ON 


ducer types and for transducers re- ue aoe are acioare! eeee goss » — 


quired by new measurands. As in all AERO-SPACE 


eee ee See. See CHAIRMAN, | | [ CHAIRMAN, | | (CHAIRMAN c— ! ore 
mane WE we sg % “SCONAST"| | |“SCOSGAPT’ | |“SCOSGAT"| ||"SCOTFAST | 
scheduled progress “milestone” dates 8A-RP37 | 8A-RP37 3 SA-RP37 5 : 
and report on their progress at least 
every two months. 
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The only survey gilictiiaiaes on. PIEZOELECTRIC RESISTIVE POTENTIOMETRIC 
ranized at this time is the Sub-Com- ao saee nes a 

ga at ne TRANSDUCERS || |TRANSDUCERS]}} TRANSDUCERS 
mittee On Nuclear Radiation Trans- 
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TERMINOLOGY | |TRANSDUCERS| | TRANSDUCERS 
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standardization of nomenclature, ter- 
minology of performance and design 
characteristics, calibration, and evalu- 
ation tests of transducers intended for SURVEY 
the measurement of particle radiation SUBCOMMITTEES 
in an airborne vehicle’s space environ- 
ment, as well as radiation emanating 

Figure 6. Present organization of Committee 8A-RP37 (SCOTFAST), 


from nuclear propulsion units. 
: ; established within the ISA’s Aero-Space Standards Division, shows 
The importance of IS.A.’s contri- existing (solid lines) and planned (broken lines) subcommittees. 
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Featured speaker 
Ewan Clague 
(left), Com- 
missioner, US 
Bureau of 
Labor Statistics, 
confers with 
ISAman R. K. 
Adams, general 
chairman of the 
1961 JACC, Oak 
Ridge National 
Laboratory. 


Automatic Control 
Seeks A Breakthrough 


IMPLICIT in the 55 papers presented 
to the 631 delegates attending the 
2nd Annual Joint Automatic Control 
Conference at the University of Colo- 
rado, in Boulder, June 28th, was an 
impasse: While no speaker openly 
stated it, automatic control seems to 
have reached a plateau. Single-vari- 
able control hardware had been per- 
fected up through three-mode control 
many years ago. And although since 
that time “optimizing” and “adaptive” 
control have been much discussed, 
little in practical results has yet been 
produced. 

For the process instrument engineer, 
the only avenue out of this impasse 
seems to be the integration of single- 
variable control loops into larger uni- 
fied systems. And the only workable 
way to this goal today seems through 
use of large, very-expensive, digital 
computers (see page 49), or through 
use of special purpose, relatively in- 
expensive, analog computers (see page 
38). 

This 1961 JACC, like its year-ago 
predecessor, was obsessed with the 
subjects of “optimizing” and “adap- 


Welcome variant 
on usual banquet 
was an old-style 
Western barbe- 
que. Left to right 
are Mrs. Fink, 
General Pro- 
gram Chairman 
H. M. Paynter, 
MIT; Mrs. Payn- 
ter; Publicity 
Chairman C. M. 
Doolittle, IBM; 
Dr. John Fink, 
U of Colorado; 
R. J. Adler, Case 
Institute; Mrs. 


Adler; Local Arrangements Chairman D. A. Rodgers, Consolidated Systems 


tive” control—controllers which, by 
one of several means, improve on the 
best three-mode regulation by con 
tinually seeking defined optimum con- 
ditions, or by automatically changing 
their modes as process parameters 
change. Eighteen papers dealt with 
these two subjects alone. 

In surveying its.theory, B. Friedland 
defined optimization as the forcing of 
a dynamic process toward its optimum 
performance, subject to certain prac- 
tical constraints. Both a quantitative 
index of performance and the con- 
straints must be precisely expressed. 
Then that control system is best which 
minimizes the performance index with- 
out violating any constraint. Friedland 
believes all the several approaches to 
optimum control have common under- 
lying principles, which his paper at- 
tempted to derive. 

W. B. Field came closest to discus- 
sing actual hardware in describing a 
controller which adjusts its three modes 
independently and non-interactively, as 
process loads change. Adaption in- 
volves computations based on process 
variables. In two years of experimental 


Corp.; and Conference Chairman Ray Adams, Oak Ridge National Laboratory. 
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Automatic control applications 
session chairman Byron K. Ledg- 
erwood (left), editor of Control 
Engineering, briefs his speakers. 
Left to right: E. C. Fox and J. 
Dobbie, Westinghouse; D. E. Lup- 
fer, Phillips Petroleum; B. W. 
Preston, Ford Motor; and W. F. 
Eagan, session vice chairman, Al- 
lis Chalmers. 


use on dead-time processes, this con 
troller accomplished a four-fold im 
provement over simple three-mcde 
control. Field believes this adaptive 
controller is flexible enough for ap 
plication to many industrial processes 
(ISAJ will present Field’s paper in an 
upcoming issue ). 

Another avenue for escape from the 
limitations of simple three-mode con- 
trol was described by D. E. Lupfer of 
Phillips Petroleum. His paper con- 
cerned the use of an analog compute: 
for dead-time compensation on a 
chemical reactor. A “linear predictor” 
control system has been designed and 
applied to a chemical reactor for con- 
trol of production rate. The computer 
simulates a model of the process, which 
is included in a minor feedback loop 
around a conventional controller. Sim- 
ulation study showed that exact linear 
predictor control results in about 50% 
control quality improvement over con 
ventional three-mode control. This out- 
standing paper also will be presented 
in an early issue to the readers of ISAJ. 

While optimizing control concerned 
the greater number of papers, sessions 
on aero/space drew by far the largest 
audiences. Strangely absent for the 
second year were significant papers on 
computer process control. 

Several attendees complained of 
over-emphasis on narrow-interest theo- 
ry and mathematics, and expressed 
hope for a return to more immediately 
useful discussions of hardware design 
and application. Nevertheless, the qual- 
ity of information presented at the 
1961 JACC was very high, and cer- 
tainly constitutes the most important 
progress report on control research in 
the United States since the JACC of 
1960. 





A special ISAJ status report 


What’s Doing In Computer Control? 


by ARTHUR FREILICH* 
Vice President, Chrono-Log Corporation 
Philadelphia, Pennsylvania 


As part of its July 1959 36-page report on Process Com- 
puter Control, the ISA Journal compared the characteris- 
tics and features of the digital computers then available 
for process control.’ Since then, there has been great 
activity in this field. So ISAJ again has surveyed all 
digital computer makers. Results of our survey-question- 
naire comprise this status report. 

In this report, "digital computer process control” is 
defined as on-line control, calculation, or logging of 
variables in chemical, petroleum, steel, ceramic, power, 
utility, and other continuous-flow processes. 


1959 and Now 


IT IS INTERESTING to note the changes that have 
occurred since July 1959. In 1959, there were 12 digital 
computers applicable to process control, and 2 of these 
were not specifically designed for such work. Of those 
specially designed for process control, some were still in 
development, so their characteristics were not available 
Thus, only 9 could be tabulated in detail. 

When this status report was assembled in July 1961, 20 
digital computers were being offered for process control— 
a 67% increase in two years! Of these, we tabulate 19 in 
detail; the IBM 1710 is omitted because it is shortly to be 
superseded by a newer computer. Of the 19 computers 
listed in Table I, 15 are designed specifically for process 
control. 

To what degree are process control computers being 
used? Here again, the picture has changed radically in two 
years. In 1959 only 19 digital process-control computers 
were installed or on order; by July 1961 there were 37 
computers installed and 41 on order—an overall increase 
of 310%! 


Explanation of Table I 


Table I (page 50) compares major characteristics of the 
several makes of computers offered for process control 


*Senior member, ISA, Philadelphia Section, and director of 
the ISA Data Handling & Computation Division 


“Available Computers and What They Do,” Arthur Freilich 
p. 54, ISAJ, 7/61 


But because of different machine configurations, it is im 
possible to draw exact comparisons on all characteristics 
So be sure to read carefully the footnotes by which we 
attempt to introduce, where necessary, some common 
comparison basis for divergent data. Where possible, data 
were obtained from the manufacturer; where other sources 
were used, that fact is indicated. 

Most points of comparison are the same as those in the 
original status report.’ Only the new items of comparison 
will be explained in this report; the reader is referred to 
the original report for other details. 


1. Working Memory. Process control requires the storage 
of large amounts of data. To reduce cost, many computers 
utilize inexpensive bulk storage. However, such lower-cost 
bulk storage (generally a drum or disk) has the disad- 
vantage of relatively-slow average access time. To circum- 
vent this problem, many computers provide high-speed 
working memory with less capacity than the bulk memory, 
but much shorter access times. Working memory consists 
of a core memory or fast-access registers. Where there is no 
difference in the working memory and the bulk memory, 
such as in machines using only core storage, the memory 
is termed “homogeneous.” 


2. Block Transfer from Bulk Memory to Working Memory 
Since the access time for data in a bulk memory is slow, 
it is desirable to transfer blocks of data occurring in suc- 
cessive bulk memory locations between bulk memory and 
the working memory. In this way, the bulk memory access 
time applies only to the waiting time for the first word 
of data; succeeding words are transferred as fast as they 
can be read from, or written in, the bulk memory. Variable 
block transfer allows the programmer to determine the 
length of the block to be transferred; that is, the number of 
words of data. Fixed block transfer limits the programmer 
to a single block size for transfers 


3. Time to Perform Calculations +1 and #2. The calcula 
tions used are shown in Figures 1 and 2. Figure 1 is a 
typical operating-guide type calculation, exclusive of input 
switching. Figure 2 is the same calculation, taking into 
account input switching. Because of various input-output 
configurations and because of different ways of handling 
the computation, the times shown in Table I should be 
used only as a general guide 


1. Priority Interrupt Logic. Process control applications 
generally preclude use of a fixed program sequence since 
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Table |: Digital Computers Available for Process Control 


AUTONETICS DIV. 
NORTH AMER. AVIATION 


MANUFACTURER Long Beach, Calif. 


RECOMP 6-20 
mT 


‘| RECoMP 
i" 


Computer 


internal Number Base F ~ Binary Binary Octal 


Operating Mode Serial Serial Parallel 


Word Length (Plus sign) 40 bits 40 bits 33 


Disc 
4,096 
4,096 


Disc 
4,096 
4,096 


Bulk memory type 
Bulk memory cap., min. (words) 
Bulk memory cap., max. (words) 


Bulk memory average access time 9 ms 3 ms 3 us 
Homogeneous 
plus 
Fast Access 


16 


Homogeneous Homogeneous 
plus 
Fast Access 


16 


Working memory type 


Working memory capacity, min. A/A 
(words) 

Working memory capacity, max. 
(words) 

Working memory average 
access time 

is block transfer from bulk 

to working memory available? 


16 16 N/A 


0.95 ms 1.75 ms N/A 


Variable, N/A 


1 to 8 Words 


Fixed, 
8 Words 


‘Single 
Address 
1/2 
49 (1) 


Single 
Address 
1 
106 
106 


Single 
Address 
1/2 
72 


Instruction type 


Memory words/instruction 
instruction complement, normal 
Instruction complement, max. 


1 me 
2 us 

42 us 

1.48 ms 


160 kc 

0.54 ms 

10.8 ms 
78.0 ms (15) 


160 kc 

0.54 ms 

10.8 ms 
83.0 ms (15) 


Clock frequency 

Add time, w/o access 

Multiple time, w/o access aver. 
Time to perform calculation +1 


Maximum ‘input switching speed (2) (2) (2) 
(Low-level mv inputs) 


Time to perform calculation +2 (2) (2) (2) 


Is priority interrupt : No No Yes 


logic available? 


Can 1/0 operations proceed No No Yes 
simultaneously with arithmetic 


and logical functions? 
2,000 
3.5 kva 

Blowers (34) 


250 
115 v, 3 amps 
Blowers 


197 
115 v, 3 amps 
B'owers 


Weight (Ibs) 

Power required 

internal temperature control 
No No 


Can computer be isolated from No 


ambient atmosphere? 





$389,600 (3) 
0 


Price (approximate) $95,000 (3) $65,000 (3) 


Number of installations 3 0 


in process control. 


Units on order for process control. (4) 


(4) (4) 





NOTES 

(1) Plus floating point commands (optional). 

(2) This is a general purpose computer not specifically designed for, but 
applicable to, process control. Input conditioning equipment, A/D and D/A 
conversion, and input-output switching systems must be added to make a 
complete process-contro! system. 

For computer, typewriter, tape 1/0. 

Information not available for release. 

On a multiple basis, according to manufacturer. 
First computer undergoing final tests 7/61. 

Includes serial access; with parallel access, 0.08 ms. 


Argus has pegboard instructions for program steps and constants (128 
constants and up to 4,096 program steps). Core memory is for data only. 
Drum memory up to 50,000 words also available. 


Data from source other than manufacturer. 

Also 1 +- 1 instructions. 

(11) 8.3 ms of total time shown is to store the result. 

(12) Assumes eight parallel amplifier channels. 

(13) Assumes filter on each line, but single amplifier and A/D converter for system. 


(10) 
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BENDIX COMPUTER 
Los Angeles 


615 
Binary 
Serial 


29 


Oru 


2,176 
2,176 


14 ms 


Homoge 


N/A 
N/A 
N/A 


N/A 


965 
38 kva 
Blowers (34) 


$56,300 (3) 


(4) 


, Calif. 


Modified 

Dble. Address 
1 

500 

500 


FERRANTI 
ELEC. INC. 
Hempstead, 

N.Y. 


COMPUTER 
CONTROL Co. 
W. Los Ang. 
Calif. 


GENERAL 
DAYSTROM, INC. 
La Jolla, Calif. Phoenix, 


 GE-312 


pop 50-49 100-136 ARGUS (9) | 


Binary Binary Binary Binary Binary 


— Serial 


Serial- 
Parallel 
24 


Parallel Serial 


19 (35) 20 11 19 


Drum 
8,000 
54,000 


® Core (8) | 
1,024 
3,072 


Drum 
32,000 


100,000 
per drum 


25 ms 


Orum 
32,000 


100,000 
per drum 


25 ms 


Core 
4,096 
16,384 


2.5 us 6.25 ms 


as Core 


[ Fast Access 
Registers 


neous Homogeneous Core 


N/A 1024 1024 128 


N/A 16,384 16,384 128 


N/A 20 us 20 us 


N/A Yes Yes 


Single 
Address (10 
1or2 
80 


| Single 
Address 

1 

54 

64 


Single 
Address 
1 
115 
136 


Single 
Address 
1 
49 
49 


Single 
Address 
1 
50 
500 kc 
apr. 18 us 
apr. 95 us 


250 kc 
0.098 ms 
2.16 ms 

34.4 ms (15) 


100 kc 
0.056 ms (20) 
1.4 ms (7) (20) 

3.08 ms 


100 kc 
0.66 ms (20) 
5.06 ms (20) 

39.38 ms 


30 to 500/sec | 30 to 500/sec 114/sec (12 


78.4 ms (15 


57.7 ms 3.53 ms 


Yes Yes No 


No Yes Yes 


2,730 
6 kva 
Optional 
Air Cond. 
Yes 


1,300 
115 v, 1 kw 
Forced Air 


 $100-450,000 


$130,000 
—— 


(6) 


(14) Assumes 20 filters and input amplifiers. 

(15) Based on optimum coding. 

(16) 0.1% accuracy with one amplifier/point, 0.5% accuracy with one amplifier 
for system. 

(17) Includes A/D conversion, first 8 input channels, typewriter and paper tape 

(18) Some instructions require two words. 

(19) 80 instructions are available from a total of several hundred. 

(20) Includes access time. 

(21) Results stored in main memory since bulk memory normally used only for 
program storage. 

(22) An additional 1.5 kw required for air conditioner. 

(23) Bailey 755 system uses PB-250 computer. See Bailey 755 for input switching 
of Bailey system. 

(24) Uses Packard-Bell PB-250 computer. 

(25) For first drum; additional drums available to 8,000,000 words. 

(26) For first core unit. Multiple core units available. 

(27) Exclusive of transfers to bulk memory. With bulk memory transfers, calcula- 
tion time is 23.5 ms. 

(28) Computer with 256 words of core memory. 





ELECTRIC 
co. 


Arizona 


GE-412 


Binary : 
Parallel 


19 


Orum ; 
16,384 
57,344 


| TEMS, INC. 
Skokie, tl. | 


“LEEDS & 
INFORMA- | NORTHRUP 


TION SYS- 


co. 
Philadelphia, 
Pa. 


Serial 
22 
Drum 


16,256 


LIBRASCOPE DIVISION 


GEWERAL PR 
L-500 
Binary 
Serial 


30 


an Se 


Crum 
4,096 
4,096 


ECISION INC. 


Burbank, Calif. 


£1000 
Binary 


Serial 


31 


Drum 
7,808 
15,232 


MINNEAPOLIS- 


HONEYWELL 
REG. CO. 
Pottstown, 


"Binary and 
BCD 


Paraliel 
17 


k Drum (32) 
8,192 
32,768 


PACKARD- 

BELL COM- 
PUTER CORP. 
Los Angeles, 


Binary 
Serial 
21 


Delay Lines 
2,320 
15,888 


BAILEY 
METER CO. 
Cleveland, 

Ohio 


755 


(24) 


Orum 


28,000/drum 


RADIO CORP. 
OF AMERICA 
Natick, 
Mass. 


RCA 110 


Binary 
Serial 
24 


Drum 
4,096 
32,000 (25) 


TRW COMPUTER CO. 
Canoga Park, 

Calif. 

RW-300 | TRW-330 


Binary Binary 


Serial Serial 


18 28 


Orum 
4,000 
100,060 


Orum 
8,000 
16,000 


8.3 ms 8.3 ms 8.3 ms 8.3 ms 17 ms 16.7 ms 8.3 ms (9) 8.3 ms 8.3 ms 


Fast Access 
Registers 


Fast Access 
Registers 


Core Fast Access Core Delay Lines Core 


Registers 


Fast Access - Homogeneous 
Registers 


4,096 4 N/A 200 2,320 256 16 128 +1 


8,197 16 200 3,856 4,096 (26) 32 256 + 1 


20 us 1 ms <20 us 12 us 10 us 2.08 ms 2.08 ms (28) 


Yes 
(Variable) 


Variable, No 
Up to 4096 


Words 


Variable, Variable 
128 to 1024 


Words 


No Fixed, 
8 Words 


Variable, 
Up to 256 
Words 
“Single Single Single 141 Single 
Address Address Address Db!. Addr. Address 
1 (18) 1 1 2 1 
85 57 68 21 35 
100 (19) 75 35 70 


Single Single Single Single Double 
Address Address Address (10) Address Address 
1 0.5 1 1 1 
> 100 64 16 16 43 

—- 64 64 
246 ke 
6.13 ms 
4.1 ms 
31 ms (15) 


153.6 ke 
0.39 ms 

2.99 ms 
42 ms (15) 


936 kc 
58 us (20) 
751 us (20) 
6.5 ms (31) (27) 


400 kc 

20 us 

440 us 
12.1 ms (11) 


50 kc 
0.14 ms (20) 
0.8 ms (20) 
9 ms (21) 


2 mc 

12 us 
276 us 

Sms 


167 ke 
720 us 
2.8 ms 
31.7 ms 


170 ke 

0.52 ms 

2.7 ms 
58.9 ms (15) 


136 ke 
0.23 ms 
18 ms 
915 ms 


123 ke 
0.25 ms 
18 ms 
193 ms 


114/sec (12) 40/sec (13) T 16/sec (14) €0/sec (16) " 60/sec (16) “up to 200/sec 1000/sec 60/sec 480/sec (30) 480/sec (30) 


56.1 ms (11) | 57 ms 58.9 ms (31) 210 ms 14 ms (21) (2) (23) 6.5 ms (31) (27) |42 ms (31) (15) | 31 ms (31) (15) 


Yes Yes Yes Yes Yes —__ Yes No Yes 


Yes No Yes Yes Yes Yes Yes Yes Yes 


600 
285 w 


Air Cond. 
Optional 
Yes 


645 
500 w 


Not 
Required 


130 
110 w 
Not 
Required 
Yes 


1,600 
1.4 kw (22) 


Internal 
Air Cond. 


Yes 


1,250 
2 kva 


Internal 
Air Cond. 


Yes 


4,000 
< 10 kva 


Optional 
Air Cond. 


Yes 


5 kva 


Heat 
Exchangers 


No No No Yes 


$100,000 (3) $97,400 (17) $125,000 (28) 


0 4 1 1 1 


$175,000 (33) $40,000 (3) 


2 1 


} 
$150-750,000 $130,000 $84,500 (17) 


3 6 2 0 5 5 2 





(29) Time shown is random access in a 256-word block. Access time is 0.5 ms 
in an 8-word block. 

(30) Assumes 1024 inputs, 32 filters and amplifiers. 

(31) Input selection and conversion are independent of program. Computer has 
access to latest data. 

(32) Magnetic tape 1/0 also available as standard, with transfer rate of 15,000 
characters/second. 

(33) Nominal figure; price varies with memory capacity, and does not include 
peripheral equipment. 

(34) These figures apply to central processor only. 

(35) 25 bits available. 


Assume all data, instructions, etc., 

non-homogeneous memory is used: 

1. Read in new input X (exclusive of input switching time, Input 
selection time, settling time, or A/D conversion) 

. Calculate (A) (X)+B8=—Y 

. Compare Y to C to insure that Y < C 

. Compare Y to D to insure that Y > D 

. Calculate Z = Vv (E) (¥) (with accuracy of 10 bits 

. Calculate J = (ZF — G) (K)/H+L 

. Store J in bulk memory (use average access time) 

. Store Z in bulk memory (use average access time) 


are in working memory, if 


0.1%) 











Figure 1. Sample Calculation No. 1—a _ typical 
problem used to compare computation speed of 
the several computers. 





Same as Calculation +1, but assume that input X must be obtained 
from an analog-input, low-level, process-signal from a thermocouple- 
type transducer; include selection time, switching time, settling 
time, and A/D conversion time. 


NOTE: After this issue went to press, ISAJ learned that Westinghouse Electric, of 
Pittsburgh, has shipped or installed several ‘‘Prodac’’ computers for steel rolling- 
mill and electric power closed-loop control. The Prodac is a general-purpose 
stored-program digital computer. Working memory: random access cores, capacity 
16,000 words (27 bits + 2 parity bits in length), average access time 6 us 
Bulk memory: auxiliary drums, 100,000 word maximum capacity. Single address 
instruction. Features a ‘Priority Director’ (i.e., priority interrupt facility 








Figure 2. Sample Calculation No. 2—same as 
Figure 1, but including input switching. 
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TABLE II: PROCESS CONTROL COMPUTERS IN USE 





Computer 
Model User 


Phillips Petroleum 


Status 


Installed 
1960 

Std. Oil of California Installed 

| Richmond, Calif. 1959 

| Aurora Gasoline Installed 

| Detroit, Michigan 1961 


Application — 


Recomp Mobile System 
Product Run 
Calculations 

| Blending Cal- 
culation ... (1) 


Recomp 


Recomp 


Installed | Station Efficiency 
Mar., 1958 | Calculations 
installed Plant Designed for 
Oct., 1960 | Computer Control 
Installed Boiler & Turbine 
Mar., 1960 | Efficiency Calc. 
Installed Boiler & Turbine 
Gordon Evans Station Feb., 1961 = Efficiency Calc. 
| Gulf States Utilities Installed (1) 

Willow Glenn Station 1960 

Duquesne Power & Light Installed (1) 
Shippingport Atomic Pwr. Sta.| 1961 
Great Lakes Steel On order 
| Detroit, Michigan 

| Union Carbide Corp. 
Seadrift, Texas 
Carolina Power & Light 
| Goldsboro, N.C. 


Louisiana Power & Light 
Sterlington Station 
Louisiana Power & Light 
Little Gypsy Station 
Carolina Power & Light 
H. B. Robinson Station 

| Kansas Gas & Electric 


Daystrom 
Daystrom 
Daystrom 
Daystrom 
Daystrom 


Daystrom 


Daystrom Hot Strip 
Rolling Mill 


Daystrom On order 


Daystrom On order 


Installed Sinter Plant 


Youngstown Sheet & Tube 
Indiana Harbor, Ind. Nov., 1959 
Jones & Laughlin Steet Installed 

Aliquippa, Pa. 

Southern Calif. Edison 

| Huntington Beach, Calif. 
Bethiehem Steel Co. 
Lackawanna, N.Y. 
General Electric Co. 
Hanford, Wash. 
McClouth Steel Co. 
Trenton, Michigan 

| Puerto Rico Water Authority 
Puerto Rico 

| Public Service of Oklahoma 
| Oologah, Oklahoma 
South Carolina Electric 
Canadys, S.C. 

Southern Calif. Edison 
Huntington Beach, Calif 
Southern Calif. Edison 
Alamitos, Calif. 

Kaiser Steel Co. 
Pittsburg, Calif. 

Dow Chemical 

Midland, Michigan 
Tennessee Eastman 

| Kingsport, Tenn. 

RTB Steel Co. 

Whales, England 
Arizona Public Service 
Holbrook, Arizona 
Georgia Power 

Atlanta, Ga. 


GE-312 


Annealing Line 





GE-312 
Mar., 1960 


Installed 
June, 1960 
Installed 
June, 1960 
Installed 
Jan., 1961 
Installed 
Feb., 1961 
Instalied 
Mar., 1961 
Installed 
Mar., 1961 
On order 


GE-312 Power Plant 


GE-312 Fuel & Utilities 


GE-312 Inventory Contro! 


GE-312 Hot Strip Mill 


GE-312 Power Plant 


GE-312 Power Plant 


GE-312 Power Plant 


On order Power Plant 


GE-312 


On order Power Plant 


GE-312 


GE-312 On order Tinning Line 


On order Chemical Process 


GE-312 


On order Chemica! Process 


GE-312 


On order Hot Strip Mill 


GE-442 


On order Power Plant 


GE-412 


GE-412 On order Power Plant 


1) Data from Control Engineering, May, 1961, p. 77 


the program must be responsive to ever-changing process 
conditions. Priority interrupt logic permits a change in 
process conditions to interrupt the computer program and, 
without losing any part of the previous calculation, switch 
the computation to that portion of the program which is 
designed to handle the new condition. Various process 
conditions are assigned priority ratings, and interrupt is 
based on performing the highest priority computations first, 
followed by those of lower priority. Emergency conditions 
in the proeess would have priorities dependent on the 
urgency of action required. 

When no high-priority tasks are required, the computer 
can perform system checks, process studies and other 
routine tasks. Although programmed priority interrupts 
are possible, the inclusion of priority interrupt logic in the 
computer eliminates the need for complex programming 
and conserves program space and computing time. 


5. Simultaneous Input/Output and Computation. Where 
input/output (I/O) computations can proceed simultane 
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Computer 
Model 


IBM 
1$1-609 
1S1-609 
1S1-609 
161-609 
1S1-609 
11-609 
1S1-609 


1S1-609 


LN-3000 


LN-3000 
Libratrol-500 


RCA-110 
RCA-110 


RCA-110 


Honeywell 290 
Honeywell 290 


Honeywell 290 


RW-300 
RW-300 


RW-300 
(two) 


RW-300 


RW-300 


___User 
Standard Oil of Calif. (2) 


Du Pont Co. 
Beaumont, Texas 
Gulf States Utilities 
Lake Charlies, La. 
Boston Edison Co. 
Boston, Mass. 

Du Pont Co. 
Florence, S.C. 
Northern Illinois Gas Co 
Bellwood, Illinois 
Du Pont Co. 
Beaumont, Texas 
Tidewater Oil Co. 
Delaware City, Del 
United Fuel Gas Co. 
Charleston, W. Va. 
Public Service of N.J 
Bergen, N.J. 

Public Service of NJ 
Mercer, N.J. 


Public Service of Colorado 
Denver, Colo. 


Jones & Laughlin Steel 
Aliquippa, Pa. 

New England Electric 
Bryton Point, Mass. 
Gulf States Utility Co. 
Riverside Plant 


Phila. Electric Co. 
Conowingo, Md. 
Celanese Corp. 
Bay City, Texas 


| Monsanto Chemical 


Chocolate Bayou, Texas 


Texaco Co. 

Port Arthur, Texas 
Gulf Oil 
Philadelphia, Pa. 
Monsanto Chemical 
Luling, La. 

Barton, La. 

B. F. Goodrich Co 
Calvert City, Ky. 
Badische-Anilin 


__ Application 
| Catalytic Cracking 


Status 
On order 
installed Chemical Process 
Aug., 1960 
Installed 
Feb., 1960 
installed 
Jan., 1961 
installed 
Sept., 1960 
On order 


Generating Unit 
Generating Station 
Chemical Process 

Gas Dispatching 


On order Chemical Process 


On order Petrochem Process 


On order Gas Dispatching 


installed Generating Plant 
1960 


On order 


Generating Plant 


Installed | Gas Dispatching 


Nov., 1959 


Installed Tinning Line 


On order Power Plant 


On order Power Plant 


Installed Economic Dispatch 
June, 1961 (1) 

On order Acetaidehyde 
Process 

Four Ammonia Plant 


on order 


installed . Catalytic 
Mar., 1959 | Polymerization 
Installed Fluid Cat Cracker 
Early 1961 


Ammonia Synthesis 
——s | Ammonia Synthesis 
Installed Viny! plastic & 
Early 1960 | Accrylonitrile 
Chemical Process 


Ludwigshafen, Germany 
Electricite de France Two 
Saint Ouen on order 
Electricite de France 1 installed | Nuclear Reactor 
2 on order 
Tennessee Valley Authority sadn 
Alabama 
Riverside Cement Co. 
Oro Grande, Calif. 


RW-300 Steam Generation 


RW-300 
RW-300 Steam Generation 


(three) 


RW-300 Raw Material 


installed 
Early 1960 


=) 


2) Data from Datamation, June, 1961, p. 40 


ously with computations, the computer can perform com 
putations without waiting for input data; the computer 
has available to it the latest input data. To the extent that 
these operations can proceed simultaneously, the computer 


can conserve computing time 


Digital Computer Users in Process Control 


Table II summarizes the known installations of digital 
computers in process control and those units known to be 
on order. Some manufacturers do not release such informa 
tion at all; others release only total figures. Where public 
notice of installations or orders was available, even when 
not released by the manufacturer, these data have been 
included in the table, with appropriate notations. Although 
the list has been made as complete as possible, it is im 
possible to insure complete accuracy because of continu 
ously announced new orders and because of difficulty, in 
some cases, in determining where computers are being 
used in non-process control applications 





Figure 1. A typical 
chart record made by 
an oscillograph employ- 
ing the ordinary 
method of sequential 
trace interruption. Note 
how difficult it is to 
trace the individual 
parameters. 


Identifying Oscillographic Traces 


by MORTIMER LEE 


Lockheed Aircraft Corporation 
Burbank, California 


Unraveling the tangled, wriggly 
lines on an oscillographic chart rec- 
ord should not be the irritating time 
waster and source of error that it 
so often is. The new technique de- 
scribed here will outdo aspirin in 
alleviating your trace identification 
headaches. 


FOR MANY YEARS, one of the 
most flagrant time wasters and a ma- 
jor cause of confusion in interpreting 
multichannel oscillograph recordings 
has been the problem of identifying 
individual recorder traces. 

At the beginning of every study of 
oscillograph records, much time is lost 
in finding which of a maze of in- 
tertwined traces is the subject of our 
study. This is something like locating 
a house-warming party in a new tract 
of identical houses — before the house 
numbers have been put up! 

Moss oscillograph records consist of 
many consecutive bursts of data, and 
even though we spend considerable 


— The Easy Way! 


time in identifying the traces in one 
burst, we still have most of the work 
to do over again for the following 
bursts. To a great extent, we are aided 
by the imperfections in the record- 
ings; for instance, an underdamped 
galvanometer tends to oscillate at its 
natural frequency. This gives a cer- 
tain individuality to its trace so that 
once it has been identified in one re- 
cording, it is easier to recognize later 
This is a very undependable means of 
identifying traces, however, and it can 
lead to grave errors if there is more 
than one underdamped measurement 
circuit being recorded on the oscillo- 
graph. 

In identifying oscillograph traces, 
one may employ several methods, one 
of which is by trace position. Where 
the trace excursion is small compared 
to the width of the recording paper, 
the paper width can be divided into 
strips, and the excursion of each trace 
limited to the width of a strip. Any- 
one can see that this imposes a severe 
penalty on the resolution of the 
measurements, as well as on the num- 
ber of traces that can be recorded on 
one chart. 

In flight test work, where weight 
and space must be used efficiently, 
and where increased resolution be- 


comes more and more important, the 
practice of using several inches of re 
cording-paper width for ome trace is 
impractical. Actually, common prac 
tice has fifty or more traces spaced 
across a chart 12-inches wide! 

A second method of trace identifi 
cation is by color, necessitating use of 
color film (or paper) as a recording 
medium. Also required are different- 
colored filters for each channel. Many 
more difficulties are experienced with 
this method: the optics of the system 
are more complex; the recording 
paper has a different sensitivity to 
each color so that the writing speed 
of the overall system is much reduced; 
the initial cost of color recording pa- 
per or film and the cost of developing 
it are several times that of black and 
white paper; developing time and 
facilities for color film exceed those 
for black and white film; and color 
paper cannot be used in those oscillo 
graph magazines that produce a de 
veloped record directly after record 
ing. 

A third method of identification 
involves the coding of traces by super 
imposing electrical signals on the in 
puts from the galvanometers. This 
coding consists of relatively high 
frequency a-c pulses in the form of 
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Figure 2. New 
method of trace 
identification, 
developed by 
Lockheed and 
now employed in 
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dots and dashes. Each trace has a dif- 
ferent pattern of pulses, but this is 
accomplished only by the addition of 
considerable which in- 
creases cost and complexity. Also, un- 


equipment 


expected confusion may result if the 
signal frequency happens to be close 
to the pulse frequency. 


Sequential Trace Interruption 


Most oscillographs today use se- 
quential trace interruption, a method 
of blanking out each trace for a short 
period while recording (Figure 1). 

This method, having the advantage 
that the system is not connected in 
the signal circuit and hence cannot 
affect it, has proved to be the most 
practical to date. Identification is 
made by counting the interruptions 
as they occur in time. The first trace 
interrupted is No. 1, the next is No. 2, 
etc. If one trace is missing from the 
record, by intent or by accident, this 
must be taken into consideration in 
counting the order of trace interrup- 
tions. Missing traces can be spotted 
because the spacing between interrup- 
tions changes abruptly. That is, the 
galvanometers usually cause an almost 
constant spacing of interruptions on 
the paper. If the interval on the 
record is greater than the spacing, one 
or more galvanometers is not produc- 
ing a trace. Considerable deduction 
and painstaking observation often are 
necessary for positive identification 
by this method; and though it is al- 
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ways possible to identify each trace, 
it is almost always difficult and time 
consuming 


New Lockheed Method 


In an attempt to improve the situa- 
tions just described, we at Lockheed 
developed a new method of oscillo- 
graph trace identification. Although 
this new method still employs trace in- 
terruption, we added a new feature; 
the numbering of the trace interrup- 
tions. Along the top or bottom of the 
recording, numbers are printed photo- 
graphically, each number being direct- 
ly opposite a trace interruption. Since 
the number printed is the number of 
the galvanometer whose trace was in- 
terupted, is now simply a matter 
of finding the interruption on a rec- 
ord and noting which number is 
printed adjacent to it (Figure 2). 

This identification is not dependent 
on the presence or absence of any 
other trace, nor does the method re- 
quire any equipment external to the 
oscillograph. The system is not con- 
nected in any way to the measuring 
circuits, and hence does not affect 
them. There is no mechanical connec- 
tion to any of the galvanometers, so 
that these can be added, removed, or 
exchanged without hindrance. Identi- 
fication by this method requires only 
a few seconds; the former method of- 
ten took more than a minute when 
there were trace crossovers and miss- 
ing traces 


Printing the Number 

Printing the numbers on a moving 
paper presented a problem. We solved 
it simply by engraving the numbers 
through the black paint that covered 
one side of an otherwise transparent 
plastic disk geared to the paper drive 
A lamp behind the disk shines through 
the engraved numbers, forming an il- 
luminated object for the optical sys- 
tem. Using a mirror and a simple 
lens, we designed the optical /mechan- 
ical geometry so that the image of the 
number to be photographed on the 
paper would move at the same speed 
and in the same plane as the paper 
(Figure 3). 

Trace interrupting mechanisms vary 
and depend on the manufacturer. In 
some designs, the mechanism consists 
of a glass cylinder with an opaque 
spiral line drawn on it. The cylinder 
is geared to the paper drive roller; and 
in rotating, the spiral interrupts the 
light beam incident on each galvano- 
meter in turn. 

One manufacturer employs a disk 
in which are mounted fine wires. As 
the disk rotates between the galvan- 
ometer lamp and the galvanometers, 
the traces are interrupted sequentially. 

Still other manufacturers use a belt 
or chain to which are attached small 
metal bars that interrupt the light 
beams to the galvanometers. 

In all cases, the trace interruption 
mechanism is geared to the paper- 
drive roller, making the spacing of 
trace interruptions constant regardless 











OSCILLOGRAPH 


PAPER 


MIRROR 


NUMBERED 
DISK 


IDENTIFICATION 








Figure 3. Schematic of the new trace identification system. 


of paper speed. There is no possibility 
of the numbers falling out of syn- 
chronism with the trace interruptions, 
and no tendency for the image to 
smear because of relative motion be- 
tween the number image and the pa- 
per. 

Several designs of the new trace 
identification system have been built, 
with the same principles being used 
in each case. In every case, the one 
main criterion is that the moving 
image have the same linear velocity 
as the recording paper. This can be 
accomplished by positively synchron- 


other member) to the trace interrup- 


tion mechanism — either by belts, 


chains, or gears. 


Easier Reading 


In our data reduction department, 


the oscillograph records of aircraft test 
flights often are reduced to time his- 
tories of interdependent parameters. 
This involves the reading of many 
data points and usually is accom- 
plished by relatively untrained per- 
sonnel. For these people, the new trace 
identification system offers an average 
of 50% time saving per data point. 
All the benefits are not restricted to 


the lower technical levels, however; 
the more highly trained “data analyst” 
gains much by being relieved of the 
unproductive and irritating “detective” 
work formerly made necessary by the 
tangled mass of recorded traces. 

That the system has definite ad- 
vantages is obvious from the fact that 
Consolidated Engineering Corp. has 
adopted it for use in their line of os- 
cillographs 





This article is based on a paper pre- 
sented at the 7th National LS.A. Aero 
Space Instrumentation Symposium, Dallas, 
Texas, April 30-May 4, 1961. 


izing the number-bearing disk (or 
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FOUNDATION FEEDBACK 





A report of ‘Foundation for Instrumentation Education and Re- 
search” (FIER) activities by its Executive Director, Lloyd Slater. 


FIER 1961-62 FELLOWSHIPS: 


Twelve for Graduate Research in Instrumentation 


In mid-September, shortly after the 16th Annual 
Meeting of the ISA in Los Angeles, the third year of 
FIER’s National Fellowships Program will get underway 
when 12 students return to graduate school for study 
and research in instrumentation. Some of the highlights 
on the 1961-62 awards: 


@ ten industrial donors provide fellowship support 


@ nine of the awardees are studying for the PhD 
degree 


@ first woman competes sucessfully for a fellowship 


@ cross-departmental study still dominates the pro- 
gram 


The 12 successful candidates for FIER fellowships 
were selected by the Foundation’s Awards Committee 
from a flood of over 100 applicants. In a sense, this was 
a frustrating as well as difficult task. The academic 
standards of students applying were uniformly high; 
the keen interest of schools and professors a clear sign 
that instrumentation has come into its own as a profes- 
sional study area on many campuses. But with only 12 
awards to bestow, FIER felt it was only scratching the 
surface. 

True, the economic recession in 1960 did cause many 
firms to cancel plans for endowing a FIER fellowship. 
Nine of the ’60 donors, however, did stay with the pro- 
gram and FIER was encouraged by a new and esteemed 
supporter this year—the General Electric Company. 


Trend to the Top Degree 

It is clear that more and more students realize that 
advanced work in instrumentation requires the top aca- 
demic degree. Nine of the 12 awardees will be PhD 
candidates and at least two-thirds of the 100 applicants 
were in this category. FIER also can proudly point out 


AT U. KANSAS 


BSEE, Queens University 
(Canada), ’'56. MSEE U. 
Kansas ’59. Worked in Bio- 
physics Dept., Mayo Clinic. 
Taught in E.E. Dept. at Ven- 
tura College. PhD research 
in application of automatic 
control theory to medicine 
under guidance Prof. C. H. 
Thomas 


HARRIET RIGAS 
FIER BioMedical Fellow 


ISA Journal 


that four of its past Fellows have received or will soon 
receive the PhD: Lugannani at Princeton; Boyer at Pur- 
due; Kerr at Carnegie Tech; Kermode at Northwestern. 
And six of the ’61-62 Fellows should achieve the PhD by 
the end of the new academic year. 

Another important development is FIER’s selection of 
its first lady fellowship holder—Mrs. Harriet Rigas at 
the University of Kansas. Harriet was one of three 
women applicants. She stood very high among all candi- 
dates, and was selected because of her unusual combined 
interest in advanced control theory and biomedical 
applications. FIER’s Board believes there are real op- 
portunities for women as professionals in instrumen- 
tation and was pleased to acknowledge this with 
fellowship. 


Instrumentation Transcends Classic Engineering 

Scan the study and research interests of the 12 stu- 
dents listed in this article and the cross-departmental 
aspects of instrumentation become apparent. Note that 
only one-half the research interests are in advanced 
areas of instrumentation and control theory as such. The 
remainder involve cross-departmental study: three are 
in process dynamics, one in nuclear technology, one in 
biomedical systems, and one in industrial marketing 
dynamics. More and more we have evidence that the« 
graduate student in instrumentation—the incoming pro- 
fessional in this field—cannot be classified as an elec- 
trical, mechanical or chemical engineer. There is, of 
course, a very important move on in our engineering 
schools to a common program of undergraduate engi- 
neering instruction which will remove such depart- 
mental classifications. There is no doubt that the emerg- 
ing and powerful new field of graduate study in instru- 
mentation, with its requirements for broad undergradu- 
ate preparation in all of the engineering sciences, has 
been a major influence on this basic change in engineer- 
ing education 


AT STANFORD 


BA, ’60, BSEE, ’61, Rice U 

Worked for Gulf Oil Corp 

and Eberline’ Instrument 

we Corp. Was Western Electric 
—_, Scholar in 60-61. Will be in 
summer program of Sandina 

_ Lab. Plans graduate re- 
3 search at Stanford in Nu- 
clear Instrumentation 

guided by Prof. G. Franklir 


TOM E. BULLOCK 
FIER Nuclear Inst'n Fellow 





AT U. CALIFORNIA 


BS in ChE, MIT, ’56. MS, 
ChE., U. California, ’59. 
FIER Fellow ’59, ’60. 
Worked for Calif. Research 
Corp. PhD Thesis “Optimal 
Control of a Nitration Re- 
actor” is being developed 
under supervision of Prof. 
Yosunda Takahashi 


JOHN COTTER 
Donor: Calif. Petro. Group 


AT CORNELL 


BSEE, Princeton, °55. MS, 
Cornell, ’60. FIER Fellow 
‘60. Worker with General 
Electric as electronics engi- 
neer. Served as communica- 
tions officer in air force. 
PhD thesis is on adaptive 
ontrol systems, being guid- 
ed by Prof. W. E. Merserve. 


GEORGE KOVATCH 


Donor: Electronic Assoc. Inc. 
AT U. DELAWARE 


BSChE, U. Illinois, 58, MS- 
ChE, U. Delaware, 59. NSF 
Fellow °59, ’60, °61. Worked 
for Sinclair Refining and 
Union Carbide. PhD re- 
search concerning fixed-bed 
reactor control will be di- 
rected by Prof. David E 
Lamb 


JACK C. TINKLER 
Donor: Leeds & Northrup 
° 


AT IOWA STATE U. 


BSChE, Iowa State U., ‘61. 
Held student teaching as- 
sistantship for two years. 
Completed NSF undergrad 
research project on process 
control of liquid level sys- 
tem. Will do graduate re- 
search in process dynamics 
under Prof. M. A. Larsen. 


OWEN A. HENG 


Donor: Monsanto Chem. Co. 
AT MIT 


BSME, Michigan State U., 
60. Worked for RCA Whirl- 
pool Corp. Entered Indus- 
trial Dynamics Program at 
MIT in Sept., 1960. Will un- 
dertake MS degree in study 
of industrial marketing sys- 
tem under supervision Prof 
Jay W. Forrester. 


H. DOUGLAS SMITH 
Donor: Albert F. Sperry 


AT PRINCETON 


BSE, North Carolina State, 
‘52. MS, Stevens Institute, 
58. Worked for Bell Lab 
Served as Ist Lt. in Signal 
Corps. FIER Fellow ’60-61 
PhD research on time-vary- 
ing adaptive control systems 
being done under super- 
vision of Prof. P. R. Clem- 
ent 


GEORGE W. SMITH 


Donor: Daystrom, Inc. 


AT PURDUE 


BA, ’57, BSME, Duke U. °59 
MSME, Purdue, Jan. ‘6] 
Worked for Western Elec- 
tric Co. and Aero-Space 
Corp. In PhD research will 
investigate nonlinear con- 
trol systems for response 
under varying disturbances 
guided by Prof. R. Olden- 
burger 


RAYMOND E. GOODSON 


Donor: Fisher Governor Co. 
AT U. TENNESSEE 


BSChE, U. Florida, '54, MS, 
U. Tennessee, 60. Worked 
for Shell Oil Research. Was 
FIER fellow ’60-61. Is un- 
dertaking PhD thesis re- 
search on the dynamics of a 
frost point hygrometer 
measurement system under 
the direction of Prof. S. H 
Jury 


LOUIS P. BOSANQUET 
Donor: The Foxboro Co. 


AT U. WISCONSIN 


BSEE, U. Illinois, 58. MSEE, 
U. S. California, 60. Worked 
as Illinois State geological 
research asst. and with 
Hughes Aircraft Co. Taught 
EE at U.S.C. Graduate re- 
search is on adaptive con- 
trol systems enfolding dis- 
tributed-lag elements under 
guidance of Prof. T. J. Hig- 


gins 


DONALD A. PIERRE 


Donor: General Electric Fdn. 


AT YALE 

BSEE, Manhatten Col., 59 
MS, Yale, 60. Was Westing- 
house Scholar, IT&T Fellow, 
FIER Fellow in_ ’60-61 
Worked for IBM, Consoli- 
dated Edison and Data Con- 
trol Systems. PhD research 
on digital logic systems un- 
der guidance Prof. A. G 
Conrad 

ROBERT J. SCHILLER 


Donor: Minneapolis- 
Honeywell 
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Instrumented Monsters of the Deep 


Applying Remote-Handling 


Techniques for Marine Science 


by DR. JOHN W. CLARK 
Nuclear Electronics Laboratory 
Hughes Aircraft Company 
Culver City, California 


Man, by physique and temperament, 
is not a creature of the deep. By 
today's scientific standards, his bod- 
ily presence and personal accomplish- 
ments at great depths are restricted 
immeasurably by a cruel, unyielding 
environment. To combat this environ- 
ment, man has devised highly instru- 
mented, human-controlled remote 
mechanisms with which to probe the 
ocean's darkest mysteries. 


MODERN REMOTE handling, per- 
haps better described as the technology 
of hazardous-area operations, is the 
child of numerous fields of engineer- 
ing, most conspicuous of which are 
electronic control engineering, “hu- 
man” engineering, and remote handl- 
ing as developed by and for the nuclear 
industry. 

Underwater operations may be con- 
sidered simply as one particular phase 
of the more general realm of “opera- 
tion in hostile environments”. As such, 
it can benefit from information already 
gained in the general category. 

A typical example of a modern 
hostile environment operating system 
is the Huges Mark II Mobot System. 
This versatile, mobile system (Figure 
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1), intended primarily for use in nu- 
clear laboratories, is capable of per- 
forming a great variety of handling 
Operations at distances up to a few 
thousand feet from its operator. Ex- 
perience gained with machines like 
this can be applied to the development 
of various general-purpose underwater 
handling systems. 


Remote-Handling Vocabulary 


The new technology of remote 
handling and operation in hazardous 
areas is sufficiently unfamiliar as to 
justify a preliminary discussion and 
the introduction of a few basic defini- 
tions prior to more detailed explana- 
tions. 

In general, we are concerned with 
a hazardous area in which one desires 
to perform some operation. The haz- 
ards we must overcome could be: lack 
of air, the presence of nuclear radia- 
tion, high temperature, or any other 
circumstance making it impossible for 
man to enter the area. The operations 
to be performed may be just as varied. 
Typically, it is necessary to translate 
objects from one position to another, 
to operate tools such as screwdrivers 
or wrenches, or to operate measuring 
equipment of many kinds. To compli- 
cate the situation further, fixed obsta- 
cles, which limit the freedom of motion 
of any equipment, usually are con- 
tained within the hazardous area. 


A typical problem faced by a gen- 
eral-purpose underwater remote handl- 
ing system is that of engaging a power- 
operated wrench with a nut or screw 
This engagement and the operation of 
the wrench itself must be done in a 
manner independent of the separation 
between the operator and the control- 
led equipment. Previously, problems of 
this type were solved by the use of 
long tongs or forceps, some of which 
were extremely complex, employing 
hydraulic or electro-mechanical actu- 
ators to supplement the physical 
strength of the operator. All such 
devices may be considered as mere 
extensions of a man’s arms, with the 
man himself being just outside the 
hazardous area and protected from it 
by a suitable barrier. 

If the separation between the haz- 
ardous area and the safe area is so 
great that tong-like tools cannot be 
used, we are forced to face squarely the 
problem of operating in inaccessible 
areas. The problem may be solved by 
providing the operator with protective 
clothing suitable to the environment, 
by using movable personnel shields in 
nuclear environments, or by using the 
popular “space suit” of science-fiction 
fame for space environments. 

In all such cases, we find that actu- 
ally we have not solved the problem. 
On the contrary, we merely have 
changed the geometry! A safe area 





Figure 1. As the 
operator studies 
the two-plane TV 
picture, the 
Hughes Mark II 
Mobot performs 

a complex, tedious 
pouring operation. 


now is contained within the hazardous 
area, but the operator still is separated 
from his work by the protective sys- 
tem; and he must use tongs rather than 
his own hands for manipulation. 

For operating within an inaccessible 
as well as hazardous area, it would be 
best to emulate the human capabilities 
of man himself. For this purpose we 
may ignore many of the more interest- 
ing attributes of man and note that 
basically just four interrelated systems 
are involved. These may be identified 
as his brain, eyes, hands, and feet. More 
precisely, the eyes and sensory nervous 
system provide information concern- 
ing his surroundings; the hands, as 
controlled by the motor nervous sys- 
tem, can move objects physically; the 
feet and legs, controlled by their sepa- 
rate motor systems, enable the entire 
organism to move about; finally, the 
brain assembles and organizes all the 
data and directs the motor systems as 
required. The three functions symbol- 
ized by eyes, hands, and feet may be 
extended over any desired distance by 
modern electronic means. In this way, 
a man’s senses and his ability to ac- 
complish useful work may be extended 
to any distance, while his brain, which 
can be duplicated by no existing com- 
puter, remains in safety and comfort 
at some desired location. 

This simple concept is the basis of 
the new technology of hostile environ- 
ment operations. Remote handling sys- 
tems should not be considered as com- 
peting with a man in a diving suit or 
diving bell; rather, the effective util- 
ization of such systems is meant to 
increase the ability of man to accomp- 
lish functions deep in the ocean. 


Generalized Analysis 

In order to analyze systematically 
any remote handling problem, it is 
highly desirable to consider the basic 
subsystems that comprise the over-all 
system. Figure 2, a generalized block 
diagram, helps us to understand the 
fundamental elements in making up 
any remote handling system, so that 
the design of such systems may be ap- 
proached in an orderly, systematic 
manner. As mentioned previously, re- 
mote handling systems are artificial 
extensions of men’s senses and muscles 


over considerable distances. But in 
addition to furnishing systems that 
duplicate the senses and muscles, we 
must provide a link to bridge the 
physical gap between the man and the 
remote machine. Also needed is a con- 
trol console from which the man com- 
municates with the machine. Figure 
shows the inter-relationship among 
the six subsystems that make up any 
remote handling system. They may be 
identified as follows 
) Manipulating 
) Sensory 
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Figure 2. Block diagram indicates the fundamental sub- 
systems that comprise any remote handling system. 


September 1961, Vol. 8, No. 9 





Locomotion 
Command and data link 
Power 

6) Control console 


Manipulating subsystems. Although it 
seems impossible to avoid the anthro 
pomorphic terms, “hands” and “arms”, 
when referring to the manipulating 
levices, in general these appendages 
really do not resemble hands or arms 
It is extremely difficult to rival the 
versatility of the human hand; never 
theless, special-purpose handlers usually 
can outperform the hand in some 
particular attribute, such as dexterity, 
strength, or small size. 


subsystems. All the human 
senses can be transmitted rather readily 
via electronic means, but since vision 


Sensory 


is the most important by far, it is the 
only one that we shall discuss in this 
brief analysis 

Spacial orientation normally is ac 
complished in a variety of ways: paral- 
lax, scale, relative motion, etc. Surpris 
ingly, binocular vision is unimportant, 
as demonstrated by the fact that one- 
eyed men are handicapped but little in 
perceiving spacial orientations. Based 
yn this analysis, excellent success has 
been obtained with a simple visual 
system that utilizes two TV cameras 
Figure 3). These show the operators 
perpendicular projec 
tions of the viewed area from which he 


two mutually 
can learn to deduce the spacial orienta 


tion of all objects within his visual 
field. A few hours training has proved 
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to be quite adequate for understanding 


this procedure. 

Often, special problems are encount- 
ered in underwater viewing due to the 
ocean water being turbid or murky, 
thus presenting a rather inadequate 
optical medium. To help overcome this 
situation, a number of remedies are 
available. For example, the operator 
may improve visibility by skillfully 
placing artificial light sources so as to 
reduce scattering of light by suspended 
particles in water; or he may find it 
helpful to use intense pulsed light 
sources synchronized with the frame- 
rate of the TV cameras. For long- 
distance vision, sonar systems may be 
preferable to optical ones. Then too, 
sonar systems while limited in their 
ability to resolve extremely fine details, 
may furnish the operator with com- 
pletely adequate information for navi- 
gating his remote handling system 
until it comes within the rather limited 
range where optical systems are re- 
quired. 

As a general principle of Mobot 
system design, the engineer makes 
fullest use of all sensory inputs avail- 
able to him. In addition to sonar and 
optical vision, his sensors may include 
touch, hydrostatic pressure, system at- 
titude and heading, apparent speed and 
direction of waterflow past the Mobor, 
and many others 


Locomotion. To enable the Mobot to 
move about freely in an underwater 
environment, several means of loco- 


motion are available. The remote 


Figure 3. Two TV 
cameras provide 
operator with 
two mutually 
perpendicular 
projections of the 
viewed area. 


handling engineer must select the one 
best suited to the problem at hand 
many times, a combination of Mobots 
employing different means of mobility 
is the most economical solution 

In our terminology, an important 
distinction exists between “handling’ 
and “locomotion”. The term “manipu 
lation” is reserved for complex and 
delicate motions, such as those de- 
scribed in the preceding section. The 
term “locomotion”, on the other hand, 
refers to the process of bringing the 
manipulating devices within reach of 
the object to be manipulated. Often 
the operator desires to position his 
handling arms without having to move 
the entire vehicle. In such cases, auxili 
ary locomotion subsystems, such as 
telescoping lifts and jackknife booms 
may be employed. 

For general-purpose operation, a 
versatile Mobot may be suspended by 
cable from a barge or other surface 
vessel. Then gross motions of the 
Mobot are accomplished by maneuver- 
ing the surface vessel, while fine con- 
trol, allowing the Mobot to position 
itself precisely, may be accomplished 
by small propellers. 

Sometimes a freely moving Mobot 
is preferred. This can be attained by 
providing sufficient power for driving 
propellers that will move the Mobot in 
any desired direction. Depending upon 
the situation, one may wish to furnish 
Mobots that travel mainly horizontally 
or mainly vertically. 

For such applications as maneuver 
ing heavy objects or exploring the sea 





Figure 4. The 
RUM (Remote 
Underwater 
Manipulator), 

a bottom-crawling 
vehicle devel- 
oped by Scripps 
Institution of 
Oceanography, 
is capable of 
moving heavy 
objects. 


bottom in detail, bottom-crawling ve- 
hicles are desirable. These may be 
adaptations of caterpillar 
tanks, or vehicles with large soft-rub- 
ber tires. Familiar techniques devel- 
oped for off-road vehicles on land 
often can be employed underwater as 
well. 


Command and Data Link. This link 
affords communication between the 
operator and the Mobot. In one direc- 
tion it transmits command information 
for directing the Mobot’s motions; in 
the other direction it transmits sensory 
data outlining conditions “seen” by the 
Mobot. Most important of the sensory 
information are the TV data, which 
(unless special systems are employed ) 
require the use of an extremely wide 
bandwidth. Other information, such 
as sonar data, temperature, and radio- 
activity level, may be transmitted over 
the same link. Obviously, the link must 
be capable of providing command in- 
formation at a sufficiently rapid rate 
to control the Mobot, while at the 
same time speedily transmitting sen- 
sory data back to the operator. Since 
a cable must be provided between the 
operator and the Mobot (this is neces- 
sary because radio energy does not 
propagate in sea water), electrical 
power might just as well be trans- 
mitted over the same cable. Modern 
multiplexing techniques make it quite 
feasible to combine the two functions 
(communication and power) in one 
cable having a very small number of 
electrical conductors. 


tractors, 


For long distances the mechanical 
problems involved in handling the 
cable and the electrical problems in- 
volved in transmitting energy through 
it become quite formidable. In such 
cases, it may be necessary therefore to 
employ repeaters within the cable to 
facilitate the transmission of command 
and TV information. Obviously, this 
implies that power must be fur- 
nished by other means. It may be de- 
sirable in some situations to construct 
permanent underwater conduit instal- 
lations, thus eliminating the need for 
carrying the entire length of cable on 
the Mobot itself. 


Power subsystems. Power subsystems 
for remote handling are based on 
standard power technology. Most of 
the time, prime power for underwater 
mobile vehicles is transmitted best 
through the cable that serves as a 
common command and data link. To 
economize On copper, power is trans- 
mitted at high voltage, and a local 
distribution system is included within 
the mobile vehicle. Because hydraulic 
power is highly advantageous for un- 
derwater actuators (handling arms, 
jacks, etc.), one often finds a hydraulic 
power subsystem included within the 
vehicle. 

Large and heavy vehicles, or those 
required to operate at very great dis- 
tances from the operator, may generate 
prime power more economically with- 
in the vehicle itself, rather than having 
it transmitted via cable. Any type of 
power system capable of operating in 


the ocean can be used for this purpose 
Control of the power subsystem can 
be effected through the Mobot com 
mand system, which can accommodate 
command 


the necessary additional 


channels without difficulty 


Control console. The control console, 
or control subsystem, is the man-ma- 
chine link—the only point where the 
human operator interacts with the 
Mobor system! 

‘Human factors” engineering meth- 
ods are fully applicable to control 
console design. Uppermost in import 
ance is the minimizing of operator 
fatigue, so that a man can spend long 
periods at the console without ex- 
periencing undue deterioration in his 


performance 


It is interesting to note that an ex 
perienced operator becomes completely 
unaware of the mechanics of the con- 
sole itself; he subjectively identifies 
himself with the Mobot. This psychol- 
ogical identification appears to be a 
basic necessity for the successful oper- 
ation of fully remote handling systems. 
Such an identification and the attain- 
ment of real facility with the Mark II 
Mobot requires about 40 hours of 
operator training time 


State of the Art 


Sometimes doubt is expressed con 
cerning the feasibility of performing 
complex operations with a completely 
remote-controlled mechanism. Experi 
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ence with nuclear Mobots, however, 
clearly demonstrates that such doubts 
have no basis. It is both technically and 
psychologically feasible to build and 
operate such systems. Although one 
usually does not attempt to match the 
complete versatility of a human organ- 
ism, one does design Mobot systems to 
out-perform their human counterparts 
in particular applications. Based on 
this premise, let us examine some of 
the specific technologies relating to 
Mobot systems. 


Underwater Mechanisms. Clearly, the 
most significant feature that distin- 
guishes Mobots for underwater appli- 
cations is the underwater environment 
itself. Fortunately, abundant experi- 
ence is available in the design and 
operation of rather complex under- 
water mechanical systems. The whole 
field of marine architecture, the experi- 
ence with submarines of many sizes 
and types, the experience of the oil 
industry in accomplishing drilling and 
completion operations, and the recov- 
ery of oil itself under the ocean are 
prime examples. Specific problems 
concern corrosion and electrolysis, with 
their destructive effect upon structures; 
growth of marine life and its interfer- 
ence with motion and operation; and 
the effect of hydrostatic pressure. 
Backed up by all this experience and 
armed with a sound foundation of 
basic knowledge, one is properly 
equipped to attack the design of un- 
derwater Mobots. 


Vision and Sensory Data. In the broad- 
est sense, underwater vision can be 
divided into two parts: (1) vision in 
general, and (2) wnderwater vision 
specifically. We have seen that the 
skillful use of two or more TV cam- 
eras can provide a trained Mobot op- 
erator with a completely adequate 
spacial orientation. Seeing underwater 
is often quite difficult, because al- 
though it is quite easy to package TV 
cameras so that they are unharmed by 
immersion, the water itself may be 
murky or turbid. Further research, 
urgently needed in this area, should 
be concerned with problems such as 
selection of an optimal frequency (the 
spectral sensitivity of the eye may be 
far from optimal for underwater use), 
investigation of high-intensity light 
sources, of controllable position and 
with perhaps pulsed rather than con- 
tinuous operation; additional research 
topics will occur to anyone who re- 
flects further on this topic. 
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Figure 5. The Aquacopter, an 
“underwater helicopter’, provides 
considerable freedom of motion. 


It is desirable to supplement vision 
by other sensory means. For example, 
sonar can be completely adequate for 
navigation and obstacle avoidance, and 
conceivably can be developed to a 
point where even gross handling op- 
erations can be accomplished by sonar 
‘vision” alone. 


Command System. Modern multiplex- 
ing techniques make it possible to 
transmit more than 100 independent 
commands over a single pair of wires, 
and the use of digital coding mini- 
mizes the possibility of error even 
when signals are severely distorted and 
attenuated. Simple repeaters can be 
employed when necessary to store the 
amplitude and shape of the command 
pulses 

The transmittal of TV, sonar, and 
other sensory information from Mobot 
to operator is well understood. When 
methods of slow-scan TV, which great- 


ly reduce the bandwidth required of 
the data transmission system, are ap- 
plied to modern storage-type display 
devices, they present to the operator 
pictorial information devoid of flicker 
or other distractions. 


Power. As noted previously, electric 
power can be transmitted by cable for 
considerable distances; the same cable 
that is employed for the command 
and data link can be used for power 
transmission also. 


Summary. In assembling a Mobot sys- 
tem, we, for the most part, are combin- 
ing technologies developed and estab- 
lished for other purposes. Accordingly, 
we can proceed with confidence to 
consider very complex and sophisti- 
cated remote handling operations, se- 
cure in the knowledge that technical 
breakthroughs will not have to be 
expected to assure success. By the 
same token, we can approach specific 
underwater handling problems from a 
strictly engineering viewpoint. 


Typical Systems 


A discussion such as this would 
not be complete without a brief de- 
scription of a few typical proposed 
remote handling systems that have 
been the subject of serious study. These 
are intended primarily to illustrate 
and clarify the rather generalized top- 
ics presented earlier, but they are not 
meant to limit the scope of practical 
underwater handling systems. 


The RUM. The RUM (Remote Un- 
derwater Manipulator), developed by 
the Scripps Institution of Oceanog- 
raphy, is a bottom-crawling vehicle 
(Figure 4), having mounted forward 
on the vehicle a single arm capable 
of gross manipulations of heavy ob- 
jects. Four fixed TV cameras are 
mounted in key positions and a hemi- 
spherical scanning sonar is provided to 
supplement the TV. Twenty-five thou- 
sand feet of cable, transmitting elec- 
trical power to the vehicle, serves as 
the command and data link. Successful 
operation of this vehicle was demon- 


strated on May 16, 1960. 


The Aquacopter. For general-purpose 
handling applications requiring con- 
siderable freedom of motion, the 
Aquacopter (Figure 5) is an interest- 
ing proposal. A detailed engineering 
study of this helicopter-like lifting 
mechanism indicated the power rfe- 
quirements to be quite reasonable, and 





Figure 6. “Mobot 
Diver” is a versa- 
tile mechanism of 

modular design 
for coping with 
a great variety 
of underwater 
problems. 


the stability and control problems to 
be manageable.* 


Suspended under the lifting mech- 
anism is a general-purpose handling 
device employing multi-jointed arms, 
which are able to reach into inaccessi- 
ble places where it is difficult to per- 
form such operations as assembly or 
disassembly. The TV cameras, mounted 
on similar flexible arms, can be placed 
wherever they give the operator the 
best view of his work. 


A larger adaptation of the Aqua- 
copter can be used with vehicles such 
as RUM to lift them over obstacles or 
difficult terrain on the ocean floor. 


Bathyscaphe Handling System. Bathy- 
scaphes or other vessels intended for 
scientific oceanography in very deep 
water formerly had been limited to 
visual observation and the taking of 
readings by permanently installed in- 
struments. The addition to a Bathy 
scaphe of a remote handling system 
would increase greatly the effectiveness 
of a scientific observer, and hence in- 
crease the total amount of scientific 
information obtained from a single 
deep dive. Such systems might range 
from a simple arm mounted on the 
exterior of the vessel to a complete 
auxiliary Mobot system which could 


* This work was done under Sub-contract 
No. 7, under Prime Contract Nonr-266(66) 
with the U.S. Navy; this support is 
gratefully acknowledged. 


operate some distance away from the 
Bathyscaphe. This latter combination 
would eliminate the need for maneu- 
vering the Bathyscaphe itself—often 
a very difficult operation. Systems hav- 
ing a degree of complexity between 
these two schemes, of course, can be 
engineered readily to suit particular 


programs. 


Mobot Diver. An analysis of a great 
variety of underwater remote handling 
problems anticipated in the immediate 
future has resulted in the design con- 
cept of the “Mobot Diver”, a uni- 
versal underwater Mobot handling sys- 
tem. The design (Figure 6) is modular 
so that one can assemble any configur- 
ation of handling arms, TV and sonar 
vision, and instrumentation to meet 
existing requirements, thus eliminating 
very costly engineering design pro- 
grams for solving each particular prob- 
lem. The machine can be used for 
functions ranging from surveillance 
by TV and/or sonar to handling and 
manipulation as required for either 
maintenance or installation of perma- 
nent facilities on the ocean floor. The 
system, with the aid of auxiliary jacks 
or power tools, also can be used for 
handling of heavy objects. Often it is 
advantageous to employ cables from 
the surface for manipulating extremely 
large and heavy objects; in this case, 
the Mobot is used for engaging the 
cable with the object to be handled. 





The Mobot vision systems, of course, 
are extremely useful for informing the 
crew of the surface vessel about exact 
conditions at the remote location. 


A command-and-data-link cable sys- 
tem is used to communicate with the 
Mobot, which moves about by means 
of built-in propellers that control its 
attitude and position. The control 
point may be a surface vessel, a shore 
station, or even a submarine. 


Conclusion. A great deal of activity 
now is in progress in this new branch 
of underwater remote handling engi- 
neering. The technical capability of 
systems such as we have described is 
now a completely demonstrated fact; 
their economic value has been investi- 
gated, and in many cases remote han- 
dling systems of the Mobot type have 
proved to be far less costly and more 
effective than any alternative method 
of performing the same function. In 
the immediate future, we can expect 
these systems to become a reality, per- 
forming scientifically and economical- 


ly useful functions. 


[his article is based on a paper pre 
sented at the ISA 15th Annual Instru- 
ment-Automation Conference and Exhibit, 
Sept. 26-30, 1960 at New York City. 
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ISA HONORS AND AWARDS 


On the occasion of its 16th Annual Meeting, the 
Instrument Society of America proudly saluted 
distinguished members of the instrumentation pro- 
fession for their outstanding contributions to the 
art and science of instrumentation. 

Presentation was made at the Awards & Coun- 
cil Luncheon on September 12, during the 16th 


John Johnston, Jr. (Chairman), E. I. du Pont de 


Nemours & Co. 


E. C. Baran, Standard Oil Company (Ohio) 

H. Ziebolz, General Precision Equipment Corp. 
J. A. See, The Boeing Airplane Co. 

R. J. Jeffries, Data-Control Systems, Inc. 

J. B. McMahon, McMahon & Deutsch 


Honorary Lifetime Member 


Conferral was 
at the Annual 
Banquet, Wed- 
nesday, Septem- 
ber 13. 
Honorary 
Membership in 
ISA is bestowed 
upon those in- 
dividuals who 
have made out- 
standing contri- 
butions to the Society, and who by 
their leadership and dedication have 
made significant achievements in 
the arts and sciences of instrumen- 
tation, and who are recognized for 
their active participation in instru- 
mentation affairs. 

ISA confers upon I. Melville 
Stein, president, Leeds & Northrup, 
Co., an Honorary Lifetime Member- 
ship within the Society . . . in recog- 
nition and appreciation of his out- 
standing and dedicated service to 
the advancement of the science and 
technology of instrumentation, par- 
ticularly his distinguished contribu- 
tions in the field of potentiometric 
measurement spanning a half cen- 
tury, and for his invaluable profes- 
sional participation in programs 
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Annual ISA Instrument-Automation Conference 
and Exhibit in Los Angeles, California. 


The Society now has eight major honors and 


awards. The Admissions Committee administers 


HONORS & AWARDS COMMITTEE 


the election of ISA Fellows and the Honors and 
Awards Committee administers all others. 


C. F. Kayan, Columbia University 


C. W. Covey, ISA Journal 


Waldo H. Kliever, Consultant 
L. E. Bollinger, Ohio State University 


Charles O. Badgett, Industrial Nucleonics Corp. 


Carl R. Fleming, The Foxboro Co. 
Paul M. Erlandson, Continental Can Co. 





centered in universities, professional 
societies, industry organizations and 
civic associations. 


In 1911 at the age of 17, Dr. Stein 
began his career in instrumentation 
when he joined the New York Edi- 
son Co. He was placed in charge 
of the standardizing lab in 1914, a 
year later also took over a branch 
testing lab of the company’s Water- 
side Generating Station. Along with 
the usual testing and standardizing 
of instruments, he supervised and 
designed special instruments, in- 
cluding the then new development 
of relay systems for the “parallel 
operation” of transmission lines. 


In 1919 Dr. Stein joined Leeds & 
Northrup, an association which has 
bridged 40 years. Starting as sales 
manager, he transferred to R & D 
in 1926, became director of research 
in 1928, a position he held until 
1951 when he was appointed execu- 
tive vice president. Two years later 
he became president. 


From 1926 to 1929 he took over 
the R & D of a completely new line 
of automatic combustion controls in- 
tended primarily for large central 


station power plants. Under his 
guidance, this system was perfected 
and has been in extensive use 
throughout the world for over 20 
years. 


In addition to working out L&N’s 
realignment into the rapidly expan- 
ding electronics industry immedi- 
ately following World War II, he 
received the Presidential Certificate 
of Merit for his distinguished serv- 
ice during the War as a Section 
Chief within the Office of Scientific 
Research & Development. 


In 1957 he was awarded an hon- 
orary D.Sc. from Rensselaer Poly- 
technic Institute, and this year was 
named the “1961 Engineer of the 
Year” by the Philadelphia Chapter, 
N.S.P.E. following a nomination by 
the ISA Philadelphia Section, of 
which he is a member. 


The author of several papers and 
holder of 14 patents in the field of 
measurement and control systems, 
Dr. Stein is president of the Foun- 
dation for Instrumentation Educa- 
tion & Research (FIER), an organi- 
zation founded and partially fi- 
nanced by ISA 





Distinguished Achievement Award 


Presented annu- 
ally in recogni- 
tion of signifi- 
cant fundamen- 
tal contributions 
which are basic 
to major advan- 
ces in the field 
of instrumenta- 

tion. 
ISA presents 
Dr. Marcel J. E. Golay, Consultant 
to the Perkin-Elmer Corp. and the 
Phileco Corporation, the 1961 Dis- 
tinguished Achievement Award — 
in recognition and appreciation of 
his brilliant scientific achievements 
and contributions to the advance- 
ment of instrumentation in_ the 
fields of radiation detection, infrared 
spectrometry, gas chromatography 
and nuclear magnetic resonance, and 
particularly for his original and 
highly significant research and de- 
velopment of chromatograph tubu- 
lar columns enabling chemical an- 
alysis never before accomplished by 

any analytical means. 

Communications engineer, physi- 
ist and philosopher, Dr. Marcel J. 
E. Golay is inclined to conceive ideas 
first and then seek physical means 


Excellence In Documentation Award 


Presented an- 
nually to an au- 
thor in recogni- 
tion of the most 
outstanding ar- 
ticle, paper or 
other document 
published under 
the auspices of 
the Society. 
ISA presents 
to Alfred H. Mc- 
Kinney, consultant, Instrumentation 
Group, Engineering Services Divi- 
sion, E. I. duPont de Nemours & 
Co., the 1961 ISA Excellence in 
Documentation Award .. . in recog- 
nition and appreciation of his dedi- 
cated contribution to publication of 
an extensive bibliography on elec- 
trical ignition of flammable gas mix- 
tures and his original documenta- 
tion of a new correlation for calcu- 
lation of minimum ignition energy 
of any mixture at any pressure. 


This presentation is based on his 
paper, Electrical Ignition of Com- 
bustible Atmospheres, presented at 
the 1960 ISA Symposium on Safety 
for Electrical Instrumentation in 
Hazardous Areas, Wilmington, Dela- 





to carry them out. Typical of this 
rare ability is his mathematical an- 
alysis of gas chromatograph columns 
before he ever saw a chromatograph. 
When his_ theoretical concepts 
showed that conventional packed 
columns did not perform well he 
concluded that open tubular capil- 
lary columns with a highly sensi- 
tive detector would be better. The 
results were extraordinary. Golay’s 
columns are recognized as the great- 
est single technological advance 
since chromatography was invented 
in 1940. His proposed Performance 
Index is regarded as a true measure 
of column efficiency. 


A great many of his years have 
been spent in the area of radiation 
detection theory and engineering. 
He developed the subaqueous ve- 
locity microphone and aircraft de- 
tection devices, investigated piezo- 
electric devices and contributed to 
design of the sound ranging micro- 
phone. The basis for many of his 
contributions is the Golay Detector. 
By utilizing the new principles in 
radiation detection he had evolved 
in 1933 and 1942, he developed an 
infrared detector for spectrometry in 


1946. The Golay Detector is accepted 
as the most sensitive thermal type 
radiometer; it forms an instrumental 
link between the infrared and mic- 
rowave range. In 1958 he devised 
the Golay Coils for nuclear spin re- 
sonance instrumentation, now recog- 
nized as the strongest approach to 
the creation of uniform magnetic 
fields. 


Dr. Golay was born and received 
his undergraduate education in 
Switzerland. He was a member of 
the Bell Telephone Staff from 1924 
through 1928. After receiving his 
Ph.D. degree from the University of 
Chicago in 1931 he joined the Signal 
Corps Engineering Laboratories and 
remained in the position for 24 
years, resigning in 1955 to become 
a Consultant to both Philco and Per- 
kin-Elmer 


The ISA Distinguished Achieve- 
ment Award carries a $500 honorar- 
ium. Open to any person of any 
nation, the award was established 
and is sponsored by ISA to recog: 
nize individual conception or im- 
plementation of the more funda- 
mental contributions in the broad 
field of instrumentation 





ware. The development of Mr. Mc- 
Kinney’s article began when he 
joined the ISA Recommended Prac- 
tices Committee — Wiring for Haz- 
ardous Locations (8D-RP12) at a 
time when there was lack of agree- 
ment as to what constituted accept- 
able practices for uniform, safe and 
economical instrumentation for haz- 
ardous locations. 


In the area of electrical ignition 
of flammable gas mixtures, Mr. Mc- 
Kinney suggested that published ab- 
stracts might provide the best col- 
lection of references. Committee 
members were assigned five-year 
sections of this material from which 
they selected pertinent references 
The result was a 100-page document 
originally published by ISA in 1959, 
entitled Abstracts and References on 
Electrical Safety, including Igni- 
tion of Gases, Vapors and Dusts. 
This publication was updated and 
reprinted in 1960 


To determine the measure of safe 
practices, Mr. McKinney went back 
to the original references, securing 
translations when necessary, to col- 
lect all of the available data on ig- 


nition, plus all correlations of such 
data not yet attempted. Upon not 
finding any acceptable correlation, 
he made a new correlation. His 
paper presents this new correlation 
which can be used to calculate the 
minimum ignition energy of any 
mixture at any pressure 


A graduate of Drexel in 1932 with 
a B.S.Ch.E., he is the immediate 
past president of the Wilmington 
Section, and is currently serving as 
secretary of the 8D-RP12 Com- 
mittee. He is a member of many 
professional and technical societies. 
Since joining the duPont Engineer- 
ing Department, he has worked pri- 
marily in the field of instrumenta- 
tion with special concentration on 
measurement techniques involving 
color and radiation 


The ISA Excellence in Documen- 
tation Award carries a $500 hon- 
orarium. It was established and 
sponsored by ISA to recognize sig- 
nificant Society member accomp- 
lishments and contributions in the 
areas of industrial, military and 
scientific instrumentation documen- 
tation 
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Arnold O. Beckman Award 


Presented an- 
naully to an in- 
dividual in rec- 
ognition of a 
significant tech- 
nological contri- 
bution to the 
conception and 
implementation 
of a new princi- 
ple of instru- 
ment design, de- 
velopment or application 

ISA presents to Dr. Charles H. 
Townes, Provost and Professor of 
Physics at M.I.T., the 1961 Arnold 
O. Beckman Award—in recognition 
and appreciation of his numerous 
contributions to the science and 
technology of instrumentation, and 
particularly for his discovery of the 
principle leading to the maser—mi- 
crowave amplification by stimulated 
emission radiation—which heralds 
significant applications in communi- 
cation and high precision time 
measurement; and through its off- 
spring, the optical maser, which 
promises highly accurate absolute 
measurement of length. 

Dr. Townes discovered the maser 
principle at Columbia University. 
The original maser completed in 
1954 by Townes, James P. Gordon 
and H. J. Zeiger used the vibrations 
of ammonia molecules to provide 
microwave oscillations of precisely 


Recorder-Controller Section, SAMA Award 


Presented an- 
nually to an ISA 
member who has 
authored the 
most outstanding 
paper in the 
field of process 
instrumentation 
originally pub- 
lished in the ISA 
Journal. 

ISA presents 
to George L. Rock, instrument en- 
gineer, Dow Chemical Co., the 1961 
Recorder-Controller Section, SAMA 
Award — in recognition and appre- 
ciation of his contribution to the 
arts and sciences of industrial pro- 
cess control through the comprehen- 
sive documentation of a complex 
subject in his article — Dynamic 
Analysis of Jacketed Kettles, pub- 
lished in the March and April, 1961 
issues of the ISA Journal. 

Mr. Rock’s article is one of the 
first comprehensive reports of the 
detailed procedures for carrying out 
a dynamic analysis of both process 
equipment and the actual instru- 
mentation to be used on the process. 

A highly practical article, gen- 
erously illustrated with graphs, 
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determined frequencies. Although 
more useful as an oscillator than 
an amplifier, it is a remarkable de- 
vice: a simple metal chamber filled 
with small amounts of ammonia, 
which yields weak microwave sig- 
nals of almost unbelievable purity. 
Its output wave falls short of a 
mathematically pure sine curve by 
less than one part in 100 billion. The 
maser represents the ultimate in 
high-fidelity amplifiers, its great 
virtue being that it generates prac- 
tically no noise. It can detect much 
weaker signals and hence pick up 
radio waves from great distances 
in space, 

Communication between planets 
within our own stellar system by 
beams from optical masers appears 
quite practical. Solid state maser 
should operate continuously at high 
power and with short term mono- 
chromaticity with frequency widths 
much less than 1 megacycle/sec. 

Maser techniques should make 
possible frequency multiplication 
from the radio frequency or micro- 
wave region into the visible and 
ultraviolet region. A measurement 
of length in terms of the wave 
length of visible light should allow 
immediate precise determination of 
the velocity of light. Time might 
be taken as the fundamental defined 
unit and length derived from it by 
taking the velocity of light multi- 


plied by some interval as the stand- 
ard of length. Spectroscopy at very 
much higher resolution than is now 
possible, would be practical by gen- 
eration of reasonably intense and 
monochromatic radiation from ma- 
sers. 


Dr. Townes was born in South 
Carolina. He holds B.A., B.S. and 
D. Litt. degrees from Furman Uni- 
versity, an M.A. from Duke, and a 
Ph.D. from California Institute of 
Technology. He was an assistant in 
physics at Cal Tech, a member of 
the technical staff at Bell Telephone 
Labs from 1939 through 1947 and 
in Dept. of Physics at Columbia Uni- 
versity from 1948 to present (now 
on leave of absence). He is the re- 
cipient of numerous honors for his 
achievements in physics. 


The Arnold O. Beckman Award 
carries a $1000 honorarium. It was 
established by ISA and is sponsored 
by Beckman Instruments in honor 
of Dr. Arnold O. Beckman, its foun- 
der. The Award, open to any person 
of any nation, was originated to 
recognize the discovery or invention 
of a new instrumentation principle, 
the development and design of fun- 
damentally new instrumentation, or 
the application of new instrumenta- 
tion to problems of measurement, 
information handling and control. 





charts, reference tables and mathe- 
matical derivations, it accomplishes 
four goals: (1) it reports all the 
experimental data obtained on 
jacketed kettles; (2) it accurately 
describes the techniques in such 
simple forms that the report can be 
used as a guide or textbook for fu- 
ture analysis, (3) it emphasizes the 
ease with which dynamic analysis 
techniques can be applied using con- 
ventional instruments, even under 
production conditions, and (4) it 
explains three ways to determine 
transfer functions of the equipment 
and the instrumentation. 

The seeds for the report were 
sown back in 1958 when Mr. Rock 
completed the course on dynamic 
analysis which Dow offered to in- 
strument personnel engaged in en- 
gineering, research and plant ap- 
plication of instrument systems. Be- 
cause his work placed him in direct 
contact with instrumented plants, 
he was able to put his training into 
practice immediately. His electri- 
cal background and extensive train- 
ing in engineering mathematies 
proved to good advantage during his 
experiments with the dynamic an- 
alysis techniques. 


Since Dow has a large number of 
jacketed kettles, processes involv- 
ing this equipment were logically 
selected for the first experiment 
with dynamic analysis. The real 
value of this technique became 
readily apparent, for it allowed con- 
trol problems to be isolated and 
evaluated. The ease with which the 
techniques could be applied using 
conventional instruments also came 
as a pleasant surprise. 


Mr. Rock graduated from Mich- 
igan State University in 1949 with 
a B.S.E.E. degree, and attended Uni- 
versity of Wisconsin’ graduate 
school. Prior to his joining Dow in 
1954 he was a development engineer 
with Allen-Bradley Co. He is a 
Senior member of the ISA North- 
eastern Michigan Section. 


The Recorder-Controller Section, 
SAMA Award carries a $500 hon- 
orarium. It was established and is 
sponsored by the Recorder-Control- 
ler Section of the Scientific Appara- 
tus Makers Association to encourage 
users of industrial and scientific in- 
struments to author articles for 
publication in the ISA Journal. 








Philip T. Sprague Award 


Presented annually in recognition of 
an outstanding achievement in the 
concept, design or implementation 
of power plant instrumentation. 


ISA presents to W. A. Summers, 
Ebasco Services, and J. R. Horton 
(deceased), Louisiana Power & 
Light Co., the 1961 Philip T. Sprague 
Award —in recognition and appre- 
ciation of their outstanding achieve- 
ments in the original concept and 
application of digital techniques 
utilizing self-adaptive programs for 
fully automatic operation of modern 
steam electric generating stations. 


About 6 years ago, the Louisiana 
Power & Light Co. (LP&L) retained 
the consulting services of Ebasco 
to study and develop computer con- 
trol of their power plant facilities. 
W. A. Summers, Ebasco’s principle 
consulting mechanical engineer, and 
LP&L’s J. R. Horton, general su- 
perintendent of power, teamed up 
to work on the feasibility of an 
automatic gas-fired plant, consider- 
ing the dynamic operating condi- 
tions and mechanization of logical 
decisions. 


The combination of Horton and 


Summers made history in power 
plant instrumentation, because 
through their joint efforts—the de- 
sign genius of Summers and the 
vision and persuasiveness of Horton 


J. R. Horton W. A. Summers 


to convince his company that such 
a plant was economically necessary 
brought about LP&L’s decision to 
construct the first steam electric 
generating station in the world ca- 
pable of fully automatic operation. 


Tragically, Horton died in May 
1960, but Summers is carrying on 
the work of a Steam Power Auto- 
matic & Results Computer (SPARC) 
for the LP&L Little Gypsy station. 


Horton’s joint contribution was 
the culmination of a 4l-year career 


in the electric power industry. A 
graduate of Louisiana Polytechnic 
Institute, he joined Arkansas Power 
& Light Co. in 1919, then moved to 
LP&L in 1925, rising from station 
chief to superintendent of power. 


Summers joined Ebasco in 1948, 
since then has been responsible for 
much of the practical development 
of power plant control computer and 
the techniques necessary to “marry” 
computers to power plants. He was 
invited to present the keynote ad- 
dress at the first ISA Power Con- 
ference in 1958. With time proving 
him right, he shrewdly predicted 
then, that plant safety, economics 
and manpower vs. automation would 
inevitably force a radical change in 
central power plant control in the 
next 15 years. 


The Philip T. Sprague Award car- 
ries a $500 honorarium. It was es- 
tablished by ISA and is sponsored 
by the Hays Corporation, in honor 
of Philip T. Sprague, its founder. 
The Award, open to any person of 
any nation, was originated to recog- 
nize significant contributions in the 
field of power plant instrumenta- 
tion. 





W. A. Kates Award 


Presented annually to the ISA Sec- 
tion planning and achieving the best 
all-around program and preparing 
the most definitive report of its ac- 
tivities. 

ISA presents to the Oak Ridge Sec- 
tion the 1961 W. A. Kates Award — 
in recognition and appreciation of 
the planning, administration and 
execution of its outstanding annual 
program and the comprehensive 
documentation of these activities 
and accomplishments. 

Started in mid 1945 as a local in- 
dependent body of instrument men, 
the Oak Ridge Section was chartered 
into ISA in 1946. It has flourished 
through the years, increasing in 
membership, activities and contri- 
butions. 

This past season has been one of 
its most successful years of opera- 
tion. Financially secure, stable and 
conservative, but with a shrewd eye 
toward long-range planning in the 
interests of instrumentation, it has 
endeavored to strengthen the rela- 
tionship and understanding between 
management and members of the 
instrument profession. While work- 
ing for its own growth, it has also 


stressed service and assistance to 
other Sections of District III. 
Within its own sphere, Oak Ridge 
has planned and executed courses, 
lectures, clinics, studies and field 
trips, truly offering its members 
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a well-balanced and informative 
program of activities for advance- 
ment of both its engineering mem- 
bers and its technicians. Wisely, the 
Oak Ridge Section has actively par- 
ticipated in special events with oth- 
er local societies, mostly through 
the Technical Societies Joint Coun- 
cil, for the invaluable benefit of 


idea-exchange and increased pro- 
fessional recognition. 

One of the most outstanding ef- 
forts of the Section is its excellent 
monthly paper, The Oak Ridge Re- 
corder (circulation: 400). Started in 
June 1955 and operating in the 
black, this publication contains not 
only Section news, but technical ar- 
ticles, 80% of which are written by 
its own members 

Some of the future aims of the 
Section include: programs of greater 
scope for the advancement of the 
engineer; vigorous support of an 
Oak Ridge Technical Institute for 
instrument technicians; and the for- 
mation of a student section at the 
University of Tennessee. 

The W. A. Kates Award carries 
a $300 honorarium. It was estab- 
lished by ISA and is sponsored by 
W. A. Kates. It was originated to 
stimulate ISA Section activities, and 
to encourage documentation of these 
activities. The judging compensates 
for the relative size and potential of 
each Section. 

Honorable mention goes to the 
following Sections: Central Key- 
stone, Chicago, St. Louis, Washing- 
ton, Wichita and Wilmington. 
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1961 ISA Fellows 


Members of the Society are elected to 
the class of Fellow who have acknow!]- 
edged engineering or scientific attain- 
ments. Those nominated shall have 
been a member of the Society for not 
less than ten years and a Senior mem- 
ber at the time of nomination, have 
had not less than fifteen years of 
active instrumentation work and have 
been nominated by five Senior mem- 
bers or Fellows. The Admissions Com- 
mittee administers the election of 
Fellows. 


HAROLD J. BOWMAN 


For distinguished contributions in 
the field of instrument training and 
maintenance management. 
Haroid J. Bowman is project super- 
intendent, Savannah River Atomic 
Energy Plant, E. I. du Pont de Ne- 
mours. His contributions to the ad- 
vancement of instrumentation lie 
with the many technicians, mechan- 
ics and engineers whose careers were 
promoted through the comprehen- 
sive training programs he established and administered 
during his 26-year career at duPont’s Hanford, Belle 
and Savannah River Plants. !'n addition, he initiated 
a special system of manuals, records and controls for 
large plant instrument maintenance management which 
is of inestimable value to the industrial instrument field. 
A 1942 graduate of the University of Cincinnati and the 
author of several papers, Savannah River Section mem- 
ber Bowman has been active in both Section and na- 
tional ISA and is the 1961 nominee for District III V-P. 


GLENN F. BROCKETT 


For distinguished contributions in 
the field of controller and control 
valve design. 
Glenn F. Brockett is sales manager 
of Fisher Governor Co. He joined 
the company’s engineering and re- 
search departments in 1935 immedi- 
ately following his graduation from 
Iowa State College and is credited 
with the development of many prod- 
ucts during his 26-year career. He 
holds seven patents and has authored numerous articles 
on control valves and operators, including the control 
valve body section of McGraw Hill’s Process Instrumen- 
tation & Control Handbook. A popular and accomplished 
technical lecturer, he has contributed greatly to the 
advancement of instrumentation through his highly in- 
formative educational talks before ISA members, co- 
workers, students and users of instruments. Mr. Brock- 
ett, a member of the Omaha Section, has been an active 
ISA member since its inception and was District VI 
V-P in 1959. 
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ADMISSIONS COMMITTEE 


Ralph Webb (Chairman), Union Car- 
bide Olefins Co. 


W. H. Brand, Conoflow Corp. 


W. G. Brombacher (retired), National 
Bureau of Standards 
J. G. Kerley, Shell Oil Co. 


C. B. Nolte, Barton Instrument Corp. 
R. T. Sheen, Milton Roy Co. 


EDWARD CARTOTTO 


For distinguished contributions wu 
the field of rocket propulsion test 
instrumentation. 
Edward Cartotto is senior technical 
specialist, Statistical Test Design. 
Rocketdyne/North American Avia 
tion. A 1933 graduate of Lewis Insti 
tute, he received an M.S.E.E. in 1940 
from Armour Institute (now Illinois 
Institute of Technology). At Rocket 
dyne he has been responsible fo: 
developing the total test instrumentation complex at the 
Propulsion Field Laboratory. Called an “instrument 
engineer’s engineer”, he established application of sta 
tistical analysis and control of instrumentation accuracy 
and pioneered in the concept of automatic digital con 
version and recording systems. Active in the Los An 
geles Section and a main force in the formation of the 
San Fernando Valley Section, he is the author of 46 
papers on rocket engine test instrumentation and quality 
control. 


WERNER G. HOLZBOCK 


For distinguished contributions to 
technical literature on automatic 
control. 
Werner G. Holzbock is a consulting 
engineer with Vickers, Inc. Born in 
Leipzig, Germany, he received his 
B.S.M.E. from Mittweida Technical 
College (Ger.), later took an M.S 
M.E. at Columbia. One of the most 
striking features of his contributions 
to the literature has been his versa- 
tility and clearness of style. His two books, Instruments 
for Measurement & Control and Automatic Control: 
Principles & Practices, now used in many courses, cover 
both practical and theoretical aspects. His great breadth 
of knowledge is further illustrated by 26 papers on many 
types of instrument applications as well as hydraulic 
and electrical subjects. A member of the Boston Section 
and holder of several patents, Mr. Holzbock has also 
prepared correspondence courses on automatic contro! 
for Chicago’s DeVry Institute. 





DANIEL P. JOHNSON 


For distinguished contributions to 
the design and theory of pressure 
and seismic instrumentation. 


Dr. Daniel P. Johnson is chief, Pres- 
sure & Vacuum Section, National 
Bureau of Standards. He joined 
N.B.S. in 1935, since 1950 has worked 
on infrasonic detection instrumenta- 
tion and seismometers, resulting in 
instrumentation believed to lead the 
world in precision and accuracy. His joint invention of 
the controlled volume piston gage was a major break- 
through in improving piston gage accuracies for pres- 
sure measurements to approx. 200,000 psi. His efforts 
also resulted in greatly improved performance of the 
manganin resistance gage for high pressure measure- 
ments. A Washington Section member and holder of a 
B.S., M.S. and PhD., Dr. Johnson has published 19 papers 
on dynamic errors of aitimeters and theory of rate-of- 
limb indicators 


W. BARTON JONES 


For distinguished contributions in 
the field of flow and pressure meas- 
urement. 
W. Barton Jones is president of the 
Barton Instrument Corp. As an un- 
dergraduate at Cal Tech, he devel- 
oped an electric flow meter for 
remote transmission of flow infor- 
mation over a widespread hydro- 
electric system. After his graduation 
from M.I.T., he headed a small in- 
strument firm where he designed some 150 different 
instruments. In 1943 he made his great contribution to 
flow measurement — the dual bellows rupture-proof 
principle, which first made practical the use of dry-type 
flow meters. He has guided various companies through 
the bleak early days of instrumentation and even as a 
corporate president in 1949 continued to devise count- 
ess new instruments. The holder of 17 patents, he is a 
member of the Los Angeles Section 


CARL F. KAYAN 


For distinguished contributions in 
the fields of applied thermodynam- 
ics and measurement units. 
Carl F. Kayan is professor of Me- 
chanical Engineering, Columbia Uni- 
versity, specializing in applied 
thermodynamics and energy flow 
analysis. He has presented numerous 
technical papers at home and abroad, 
particularly in the field of rheo- 
electric simulation analysis on heat 
transfer, fluid flow, energy flow and energy-transport 
systems, and on the national and international aspects 
of systems of units. At present, Prof. Kayan is very 
active in efforts to simplify the problems in this area. 
A founder and past president of ISA and a member of 
the New York Section, he received his A.B. and M.E. 
degrees from Columbia in 1922 and 1924. He is the 
holder of three patents in instrumentation and rheo- 
electric simulation and is the author of over 40 papers 


JEROME B. McMAHON 


For distinguished contributions in 
the field of automatic process con- 
trol. 
Jerome B. McMahon is a partner of 
McMahon and Deutsch, manufactur- 
ers’ representatives. A 1921 graduate 
of Carnegie Tech, Mr. McMahon is 
one of the early participants credited 
with establishing automatic control 
yn a scientific basis. His specific 
personal contributions have been his 
dedicated technical society work, the development of 
training programs, and numerous patents and technical 
articles. Leaving Foxboro after 18 years, he joined Re- 
public Flow Meters in 1941, then took a 2-year leave to 
serve the Kellex Corp. as instrument department head 
for the Oak Ridge Diffusion Plant. In 1953 he formed his 
own manufacturers’ representative firm and this year 
established McMahon & Deutsch. Active in national and 
Chicago Section activities, he is a past president of ISA 


R. ROBERT PROCTOR 


For distinguished contributions in 
the fields of instrumentation for pe- 
troleum research and internal com- 
bustion engine testing. 
R. Robert Proctor is director, Engi 
neering Research & Plant Services 
Div., The Pure Oil Co. He is the 
author of several papers and holder 
»f numerous patents on special elec- 
tronic devices and instruments for 
petroleum research. He is credited 
with the design of the electronic “road test panel” now 
used by most oil companies and the US government for 
determination of spark advance and engine rpm in road 
octane rating of gasolines. Starting his career with 
Pure Oil in 1937, he rose from sound engineer, instru- 
mentation engineer and assistant plant engineer to his 
present post in 1959. He has been active in ISA since its 
inception and has held several Chicago Section and 
national Society offices 


E. IVAN THOMAS 


For distinguished contributions in 
the fields of design and application 
of process control systems. 
E. Ivan Thomas is engineering staff 
assistant, Engineering Dept., Union 
Carbide Chemicals Co. He pioneered 
in the use of polyethylene tubing 
for pneumatic measurement and con 
trol of transmission lines, now used 
by the entire chemical industry at 
greatly reduced instrument installa- 
tion costs. Associated with Union Carbide for over 20 
years, he has worked closely with both users and man- 
ufacturers to improve and design new instruments, and 
is well known for his tireless efforts in the education 
and advancement of young people in the field. A gradu- 
ate of West Virginia University and a charter member of 
the Charleston Section, he is active in both local and 
national Society activities. 
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Medical / Electronics Conference 


Reveals Great Instrument Progress 


The 4th International Conference 
on Medical Electronics, meeting July 
16-21 in New York, showed the tre- 
mendous advances made in applying 
engineering techniques to medical 
problems. Medical instrument research 
is going off in all directions, many of 
them already familiar to the instru- 
ment engineer. And this burgeoning 
of medical instrumentation is interna- 
tional: 70 of the 270 papers read to 
the 3000 attendees were by foreign 
authors representing 20 countries! 

A quick rundown of the outstanding 
new techniques and equipment re- 
vealed in conference and exhibit fol- 
lows: 


Advanced Measurements. Typical of 
new instruments offering critical meas- 
urement heretofore unobtainable are: 
Decker Corporation's Ophthalmic Ar- 
tery Pulsensor, which by measuring 
blood circulation through the eye, by 
inference yields blood flow through 
the brain; Perkin-Elmer’s Blood Cell 
Scanner for automatic identification 
of binucleate lymphocytes in the blood 
—one index of radiation damage. 


Intensive Care. Introduced by Epsco, 
Litton, Starling, and Minneapolis- 
Honeywell were new, fully-automatic 
systems for measuring, recording and 
supervising the several critical meas- 
urements of seriously-ill patients — 
heart and respiration rate, blood pres- 
sure, temperature, etc. Preset alarms 
warn of dangerous conditions, provid- 
ing continuous care, yet freeing hos- 
pital personnel. 

Data Reduction. Stanford Research In- 


stitute revealed HIPO — a data system 
which guarantees that nurses correctly 


fill physicians’ orders for patient care, 
particularly those for administering 
medicine. Airborne Instruments dis- 
played a heart monitoring device 
which continuously measures fetal 
heart rate during late stages of preg- 
nancy, reduces the data through A-D 
conversion, and presents the doctor 
with recorded meaningful data on the 
fetal condition. U of Oregon Medical 
School workers described a punched- 
tape unit, compatible with Burrough’s 
E101 computer, which greatly speeds 
data-taking during patient-to-doctor 
interviews in their Psychiatric Dept. 


Ultrasonics. The Japan Radio Co., one 
of 11 Japanese exhibitors, showed their 
new Supersonic Medical Analyzer, 
which displays echo patterns from 
ultrasonic pulses that yield diagnostic 
information on brain tumor, breast 
cancer, gallstones, liver disease, etc. 
U. of Washington medical workers 
described the “Sonodistometer”, which 
by measuring internal body dimensions 
within a few millionths of an inch, 
can continuously record changes to 
internal organs such as the heart dur- 
ing exercise, sleep, surgery and disease. 


Bio/ Medic Data Transmission. Endo 
pills or “radio pills” plus auxiliary 
radio transmitting and data recording 
equipment were widely discussed in 
conference papers, and were displayed 
by RCA, Epsco (Biacom), Lit- 
ton (Bio-Pack), and others. In a typi- 
cal application, a tiny pill-size “endo- 
transducer”, swallowed by the patient, 
would measure and transmit pH as it 
traveled through his digestive system. 
A cigarette-pack-size F-M_ telemeter/ 
transmitter, strapped to the patient's 
body, would relay these data to a re- 


Seated in a special chair, this 
female monkey helps test a new 
research technique at U of Penn- 
sylvania Medical School. A tiny, 
passive, RCA “radio pill” im- 
planted on its ovaries may im- 
prove understanding of ovarian 
function by continuously meas- 
uring and transmitting tempera- 
ture changes. 


Essential medical data on critically- 
ill or post-operative patients are ta- 
ken by this “clothes-pin” transducer. 
It continuously measures diastolic 
and systolic blood pressure by light 
beam through ear to photocell. Min- 
neapolis-Honeywell’s Body Function 
Recorder also Monitors temperature, 
respiration and heart rate. 


corder up to 100 yards away. Or the 
transducer could be surgically placed 
within internal organs, or strapped to 
skin surfaces to measure and transmit 
heart rate, temperature, blood pressure. 

Bell Labs demonstrated “Data Phone’ 
transmission of electrocardiograms via 
standard telephone circuits, enabling 
the country doctor to get immediate 
interpretation of heart conditions from 
the best specialists in far-away medical 
centers. Fairbanks-Morse impressed 
hundrers of conferees by demonstrat- 
ing a new hospital color TV which 
reproduces 4 x 6 foot color pictures 
fully as faithful and sharp as the best 
color movies. 


Computer Diagnosis. Generating most 
controversy among medics were papers 
predicting computer diagnosis. While 
still far off, many doctors deprecate 
the idea that any machine ever could 
replace the physician’s diagnostic 
skills. Consensus: for a long time at 
least, computers will merely aid diag- 
nosis, probably by reduction of the great 
masses of data now accumulated on the 
incidence and symptoms of disease. 
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ISA Sponsors Another ASA Standard 


Upon the invitation of the Ameri- 
can Standards Association (ASA), 
ISA has accepted the sponsorship 
for an ASA project, “Identification 
of Pneumatic Tubing for Control 
Panel Applications”. 

The sponsorship is the result of 
ISA’s request that ASA consider 
converting the ISA Tentative Rec- 
ommended Practice 7.2 to an Ameri- 
can standard. ISA urged this con- 
version because of the industry-wide 
need for uniformity in the identifi- 
cation of pneumatic tubing in large 
panel board work. 

Several years ago, our Society felt 
that if methods of identification were 
established, the work of the manu- 
facturer, the maintenance man and 
the user would be simplified. Fol- 
lowing a 1956 survey, ISA’s Stand- 
ards & Practices Department devel- 
oped a Recommended Practice 7.2, 
“Color Coding for Panel Tubing”, 
which represents the consensus of 
the industry. RP7.2 is applicable to 


instrument Inspection 
& Calibration Survey 


The Instrument Inspection & Cali- 
bration Committee 8D-RP35 of the 
ISA Standards & Practices Depart- 
ment, has prepared a survey for 
distribution throughout the indus- 
try to determine interests in recom- 
mended practices for instrument 
inspection and calibration. 

This survey, available to ISA 
members on request, was distributed 
to companies and individuals promi- 
nent in instrument maintenance in 
the power, oil, chemical, steel and 
metal, ceramics, water and sewage, 
textile, paper, food, aeronautical, 
atomic energy and other industries. 
Those companies contacted are ac- 
tive in the areas of basic design, ap- 
plication, installation, operation, 
maintenance and research, from 
users’ investment in, or manufac- 
turer’s annual production of, in- 
struments ranging in costs from un- 
der $100000 to over $1,000,000. 

ISA members interested in partici- 
pating, can obtain copies of the sur- 
vey from W. A. Diament, Chairman, 
8D-RP35, Device Engineering Co., 
P.O. Box 269, Media, Pa. 


any pneumatic tubing within the 
panel board and includes a color 
code, methods of color display and 
color code identification plate. 

At a general conference in New 
York City on June 28, ISA’s propos- 
al was evaluated, and upon recom- 
mendation of those present was 
formally accepted. Under ASA pro- 
cedures an American standard will 
be developed using the ISA RP7.2 
as a basis. 

The scope of the project will be 
“the standardization of systems for 
the identification of pneumatic tub- 
ing used within the confines of in- 
strument control panels.” ISAman 
Orval P. Lovett of du Pont will 
chair the project. 

Some of the organizations parti- 
cipating in the ASA general con- 
ference included the Scientific Ap- 
paratus Makers Association, Nation- 
al Machine Tool Builders Associa- 
tion, ASME and American Petroleum 
Institute. 


Pot Subcommittee 
Holds First Meet 


The subcommittee on Potentio- 
metric Pressure Transducers (SCO- 
POPT) 8A-RP37.6 — organized as 
part of the ISA effort to increase 
standardization in the transducer 
field, met for the first time on Au- 
gust 10 at Marshall Space Flight 
Center, Huntsville, Ala. 


SCOPOPT is one of several sub- 
committees under the Survey Com- 
mittee on Transducers for Aero- 
Space Testing (SCOTFAST) 8A- 
RP37, chaired by H. N. Norton, 
senior flight test instrumentation 
engineer, Convair/Astronautics, San 
Diego. 

Orville L. Smith, chief of propul- 
sion system measuring unit, Mar- 
shal Center’s Guidance and Control 
Div., is chairman of SCOPOPT, 
Members of his subcommittee in- 
clude Charles H. Colvin, Colvin Lab- 
oratories; Robert M. Gitlin, Fair- 
child Controls Corp.; Al Ford, The 
Martin Co.; E. E. Zimmerman, Chry- 
sler Corp.; B. D. Cobb, Army Ballis- 
tic Missile Agency and Leonard 
Yarbrough, ABMA. 


Hutchison Appointed 


Division Director 


Earl Hutchison, Senior ISA mem- 
ber of the Oak Ridge Section, has 
been appointed Director of the Pro- 

duction Processes 
Standards Divi- 
sion, succeeding 
F. H. Winter- 
kamp. 

Mr. Hutchison 
is currently en- 
gaged in instru- 
ment develop- 
ment work at the 
Oak Ridge Gas- 

eous Difiusion Plant, Union Carbide 
Nuclear Co. In bis new ISA appoint- 
ment, he will cirect 20 committees 
in the development of standards and 
recommended practices for instru- 
ments, instrumentation systems and 
related techniques and procedures 
which apply to production processes. 

One of the founders of the Oak 
Ridge Section, Mr. Hutchison has 
been active at local, District and 
national levels of ISA. He has served 
in several elected and appointed 
offices and committees of his Sec- 
tion and has contributed to building 
the monthly publication, The Oak 
Ridge Recorder to its present stat- 
ure. 

He is a graduate of the University 
of Tennessee, a registered engineer 
in the State of Tennessee, and is 
actively engaged in other local tech- 
nical organizations. 


Casey Represents ISA 
At AWI Conference 


J. E. Casey of Leeds & Northrup 
Co., and Director of ISA’s Educa- 
tion Division, represented ISA at a 
two-day conference on instrumenta- 
tion curriculum sponsored by the 
American Watchmakers Institute. 

Purpose of the August conference, 
held in Washington, D.C., was to 
develop a plan of action for the 
preparation of a curriculum for 
training precision instrumentation 
technicians. With the current trend 
toward manufacture of micro com- 
ponents in various segments of the 
instrument industry, the Institute 
feels that with added training, the 
skills and long experience of watch- 
makers could be ideally extended 
into the areas of manufacture and 
maintenance of equipment. 

In attendance at the conference 
were representatives of public and 
private schools, government and in- 
dustry. 
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G. H. Kehoe Chairs 
Pipeline Committee 


G. H. Kehoe, Jr., member of the 
Pipeline Committee of the ISA 
Transportation Division, has been 

appointed Chair- 
man of the 
~ Standards& 
’ Practices 8D-RP- 
34 Pipeline In- 
dustry Contro! 
Diagrams Com 

mittee 


The Commit 
q tee’s scope cov- 
ers the presenta- 


tion of standardized electrical cir- 
uitry for pipeline stations and con- 
trols. Having just completed an in- 
dustry survey and in its present 
project status, the committee plans 
to soon circulate drafts of its recom- 
nended practice. 

Mr. Kehoe, an_ instrumentation 
onsultant with C. C. Pryor, manu- 
facturers’ representative in Houston, 
Texas, is a Senior ISA member of 
the Houston Section. 

A graduate of Texas College of 
Arts & Industries with a B.S. in 
Physics, he was formerly associated 
with Union Carbide Chemicals as an 
nstrument engineer, and Pipeline 
Technologists, Inc., consulting engi- 
neers, aS supervisory engineer in 
harge of instrumentation 


Dr. Jeffries Renamed ISA Representative 


To National Research Council 


Dr. Robert J. Jeffries, founder and 
president of Data-Control Systems, 
Inc., has been reappointed to a 3- 

year term as 

ISA’s representa- 

tive on the Na- 

tional Research 

Council (NRC). 

All of the na- 

tion’s national 

technical _ socie- 

ties are repre- 

amas sented on NRC, 

which serves the 

government in an advisory role in 
all areas of basic research. 

Dr. Jeffries, a past president of 
ISA, is currently serving on the 
Council’s committee investigating 
the role of patents in research. This 
committee is attempting to evaluate 
the effect of the patent system and 
its mode of operation on the stimula- 
tion, conduct and effectiveness of 
basic research in universities, indus- 
trv and government. 

The committee recently held a 
two-day series of hearings in Wash- 
ington at which time outstanding 
leaders from education, business and 
government presented briefs relative 
to the situations in their particular 


areas. 








EXECUTIVE BOARD DOINGS 


by Philip A. Sprague 


ISA President-elect-Secretary, (The Hays Corporation) 








Meeting at Chicago’s Drake Hotel 
on July 24 and 25, the Executive 
Board resolved two major issues in 
its initial session and participated in 
1 stimulating orientation session for 
new officers on the following day 
Most officers felt that after a year 
of “agonizing reappraisal” of Society 
finances and activities, ISA is poised 
for a year of technical advancement. 


The first major issue to be resolved 
was that of exhibit management, an 
item under study for several months. 
Primarily for economic reasons, the 
Board decided that the responsibil- 
ity for the promotion, sale and han- 
lling of exhibit space at the 1962 
New York Exhibit should be re- 
tained as a headquarters functions 
as in 1961 

Second, the Board unanimously 
decided (after an exhaustive search 
for an appraisal of available candi- 
dates throughout the country) to 
extend the services of Bill Kushnick 
as ISA’s Executive Director follow- 
ing the termination of his present 
contract on Dec. 1, 1961 
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In other actions, the Board (1) 
approved a distinguished list of Hon- 
ors and Awards which are an- 
nounced on page 64; (2) recom- 
mended to the Council of National 
Delegates a Code of Practices for 
Section and District exhibits as well 
as Section relations with manufac- 
turers and manufacturers’ represen- 
tatives; (3) authorized the Analysis 
Instrumentation Division to insti- 
tute the Division Membership Plan 
(see August 1961 ISAJ, p. 142); 
and (4) accepted a 1962 budget 
which projects a modest surplus 
with greater staff emphasis on tech- 
nical activities. 

The orientation session on July 
25th featured brief speeches on the 
role of District and Departmental 
Vice Presidents, the Executive Com- 
mittee and International Headquart- 
ers, intended both to “brief” incom- 
ing officers and “refresh” present 
officers. Following the speeches, dis- 
cussion centered on “closing the 
loop” between the technical activ- 
ities of the Society’s Divisions and 
our 105 local Sections. 


Dr. Augustus B. Kinzel, V-P of 
Research, Union Carbide Corp., and 
past president of ASME, is chairman 
of NRC’s Engineering & Industrial 
Research Division, Academy of Sci- 
ences, to which the committee on 
patents reports. 

Dr. Jeffries will also continue as 
a member of the advisory panel to 
the National Bureau of Standards’ 
Instrumentation Division. This panel 
regularly reviews the program of 
NBS in instrumentation and reports, 
through its Director to the Secretary 
of Commerce with recommendations 
relative to the policy and activities 
of the Bureau. 


Control Valve Sizing 
Committee Formed 


A new project Committee, Contro! 
Valve Sizing 8D-RP39, has been 
formed within the Production Pro- 

cesses Division of 
ISA’s Standards 
& Practices De- 
partment. Chair- 
man of the new 
committee is E 
J. Herbster of 
Rohm & Haas 
Company. 
The commit- 
tee’s scope will 
be to determine the need and, if 
substantiated, to prepare a recom- 
mended practice for control valve 
sizing formulas involving the Cv 
concept. It will consider recommen- 
dations and maintain close liaison 
with the Final Control Elements 
Committee of the Measurement & 
Control Division of ISA’s Technical 
Department, the Control Valves Sec- 
tion of the Fluid Controls Institute, 
and the Determination of Control 
Valve Coefficients Survey Commit- 
tee 8D-RP38. 

Persons interested in the subject 
or development of the proposed 
practice on control valve sizing 
formulas are invited to participate 
in this committee activity. Meetings 
will be held in the Eastern Pennsy]- 
vania, New Jersey and Delaware 
areas. 

Chairman Herbster is group lead- 
er, process control system design, 
Research Division of Rohm & Haas 
Co. A graduate of Columbia Uni- 
versity and a former member of the 
Philadelphia Section, he was a main 
force in the establishment of the 
Delaware Valley Section and served 
as first president for 1960-1961 





New ISA Headquarter 
Offices Up Efficiency 


On May Ist, your ISA Interna- 
tional Headquarters left the Granite 
Building, 313 6th Ave., our home for 
the past 5 years, and moved into 
sparkling new offices on the first 
floor of the Penn-Sheraton Hotel. 
Our new address: Instrument Society 
of America, Penn-Sheraton Hotel, 
530 Wm. Penn Place, Pittsburgh 19, 
Pa., ATlantic 1-3171. Please change 
your records accordingly 

These new offices, especially 
planned and equipped to maximize 
the efficiency of each department’s 
operations, are a vast improvement 
»ver our former space, where per- 
sonnel were inefficiently deployed 
yn four floors. In addition, our beau- 
tifully-redecorated, air-conditioned 
new quarters gave a big boost to 
employee morale and notably in- 
creased efficiency and enthusiasm. 

Here, each department has the 
kind and amount of space required 
by its function, and is located ad- 
jacent to other departments with 
which it often communicates. Sepa- 
rate rooms are provided for account- 
ing, executive director’s office, pub- 
lications, addressograph. mailing and 


Technical Publications 
Offered Through ISA 


Three significant technical publi- 
cations are available through ISA 
to members and non-members. Per- 
sons interested in obtaining copies 
of the following listings should in- 
clude the payment with their order 
and mail to ISA Publications De- 
partment, Penn Sheraton Hotel, 530 
William Penn Place, Pittsburgh 19, 
Pa. Company purchase orders will 
be accepted for later invoicing. All 
orders without advance payment are 
subject to mailing charges 


Digest of 13th Annual Conference on 
Electrical Techniques in Medicine 
& Biology, Washington, D.C. (Oct. 
31-Nov. 2, 1960); 96 pp., 56 papers 
ISA members—$3; non-members— 
$5. 


Proceedings of 1959 National Tele- 
metering Conference (Denver, Colo., 
May 24-27, 1959); 411 pp., 41 papers 
ISA members—$3; non-members— 
$5. 


Proceedings of 1958 National Tele- 
metering Conference (Baltimore, 
Md., June 2-4, 1958); 317 pp., 64 pa- 
pers. ISA members—$3; non-mem- 
bers—$5. 


— "9 


This view of the publications department is typical of the new International ISA 
Headquarters offices. Each department occupies a separate large room subdivided 
by 5-foot partitions. Here, left to right, are Bob Settelmaier, assistant editor; 
Helen Spolarich, transactions; George Hall, associate editor; Gladys Wratney, re- 
prints; Marian Jjaffurs, departments editor; and Bob Scott, art & production 
manager. 


reproduction, membership, sections for ISA committee meetings and for 
and circulation, technical and educa a future ISA library. Unexpected 
tional services, and promotion. In bonus: rent of our fine new quarter! 
addition, a large room is available is but little more than the old 


ISA Jewelry Available 
To All Member Grades 





Because of the various grades of 
membership in ISA, the Society has Deateumant Geststy of Asmetice 
2c] j ivi . « > ~ « . 
designed individual lapel pins and Penn Sheraton Hotel 
and tie tacks for Members, Senior 


Members and Fellow 530 William Penn Place 
i TS é 4 ’S 


Pittsburgh 19, Pennsylvania 


Each piece of jewelry is distinc- Gentlemen: Please send me the fol- 


; : low -welry 
tive in that its particular color com- —— 
bination serves to distinguish be- Lapel pin— 
tween the different grades of mem- Member—Gold Border $2.00 
bership Senior Member—Red Border 
$2.00 

Members, Associate Members and Fellow—Blue Border 

Student Members can purchase the 
lapel pin with a white center and Tie Tack 
gold border. For Senior Members, Member—Gold Border $3.00 
the border is enameled red, and for Senior Member—Red Border 
Fellows the border is enameled blue $3.00 


$2.00 


Fellow—Blue Border 
In addition to the lapel pins, a wae 


tie tack in the same combination of Tie Clasp with Chain— 
colors is also available. The tie tacks eae See eed 
are substitutes for the tie clasps Enclosed is my check for $ 
which will still be available with 
the original white and gold Society Name (print) 
emblem 
Street 
Those members interested in pur- 
chasing any of this jewelry may fill 
out the following order form and 
mail to ISA Headquarters 


City & State 
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SECTION NEWS 





Paul Crowley (left) Los An- 
geles Section Education 
Chairman, presents award 
to Thomas A. Draham, top 
student in Pasadena City 
College's Instrumentation 
Technician Program. Look- 
ing on is Mrs. Draham. 


PCC’s Best Honored By Los Angeles Section 


Outstanding student this year in 
Pasadena City College’s (PCC) “In- 
strumentation Technician Program” 
is Thomas A. Draham, president of 
the Los Angeles Section student di- 
vision at PCC. 

Paul Crowley, Education Chair- 
man of the Los Angeles Section, 
presented Draham with a copy of 
Considine’s Process Instruments and 
Control Handbook at the annual 


BIG DOINGS IN CUMBERLAND. Exhibit 
chairman, Ray Chaney stands before en- 
trance to instrument exhibit held recently 
by the Cumberland Section to acquaint 
local industrial people with the tools of 
automation. Approximately 200 engineers, 
chemists, technicians and executives 
visited the show during the 2-day period. 
Sixteen exhibitors showed the products 
of 47 manufacturers, ranging from air 
regulators to electronic analog computers. 


Reported by R. E. Chaney 
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awards ceremony. Draham, a senior 
student, was also presented with the 
Altadena Rotary Club’s_ Service 
Award at Pasadena City College. 

Draham has already embarked 
upon a career in instrumentation at 
the Jet Propulsion Laboratory, Cal- 
ifornia Institute of Technology in 
Pasadena. 


Reported by Gene A. Fruhling 


POWER TRANSMISSION. Reins of au- 
thority for Pittsburgh Section pass, along 
with the beribboned gavel, from the 
hands of past president Lou Bishop (left), 
Hagan Chemical & Controls, into those 
of upcoming president Kurt Lesker, Kurt 
J. Lesker Co. Other officers for 1961-62 
year: vice president, Ed Reeves, Westing- 
house, Bettis; secretary, Dick Fultineer, 
Rust Engineering; treasurer, Ken Hart- 
man, Koppers Co.; delegate, ‘‘Mif’’ Ja- 
cobs, M. S. Jacobs & Associates; altern- 
ate, Frank Briggs, Westinghouse, Bettis. 





Washington Section again co- 
sponsors 11th Annual Instrument 
Symposium & Research Equip- 
ment Exhibit. For final program 
see “Coming Events”, page 27. 








een Sectional 


A plant tour of the Southern 
Chemical Cotton Plant comprised the 
June meeting of the Chattanooga 
Section. 


Houston Section members also par- 
ticipated in a plant tour recently. 
Members went to Texas Instruments 
and among other equipment, in- 
spected a Worden gravity meter — 
capable of measuring a gravitational 
difference in the order of 1 part in 
100 million. 


An account of the activities of a 
biomedical engineer on the hospital 
ship, S.S. Hope, during a recent 
voyage to Indonesia, comprised a 
recent meeting of the Washington 
Section. Donald L. Snow, Sanitary 
Engineering Director, Public Health 
Service Commissioned Officers Corp, 
was assigned to take care of hospital 
sanitary conditons on shipboard. He 
met Indonesian government author- 
ities, including President Sukarno. 
His talks and the many color slides 
of people and places and of medical 
and engineering conditions, provided 
a memorable evening for al! Section 
members. 


Following a June tour of the Yan- 
kee Atomic Power Plant and a movie 
of the plant’s restricted areas, mem- 
bers of the Western Massachusetts 
Section then rendezvoused at a pic- 
nic site for an afternoon of enter- 
tainment and relaxation. 


The Education Committee of the 
Baltimore Section is arranging some 
training programs for the 1961-1962 
season to be held one night a week 
for the full season. From October 
to January, they are offering a 
course on basic instruments and 
measurements; and from January to 
May, a program on electronics and 
combustion controls. 


“Solar Battery and the Vanguard 
Satellite” was the topic of R. G. 
Terry, C & P Telephone Co., during 
a recent meeting of the Richmond- 
Hopewell Section. Mr. Terry brought 
along a full-size replica of the Van- 
guard and also gave an operating 
demonstration of the long-lived solar 
battery which provides the power 
for the satellite. 





Gadget & Idea Night 
goes over big at 
Fox River 


Relying on the certain knowledge 
that every instrumentman is an in- 
ventor at heart, Fox River Valley 
Section Technical Chairman Gordon 
Crotteau built his April meeting 
around a “Gadget & Idea” contest. 
And the idea proved out—65 men 
showed up for the meeting which 
included also election of 1961-62 
officers (see below). 


NEW FOX RIVER OFFICERS. (L to R): 
technical chairman Gordon Crotteau, 
Mosinee Paper Mills; president ‘61-'62 
Fred Shelton, Wausau Paper; and past 
president Robert Koehler, Marathon Div., 
American Can. 


All members were invited to dis- 
play or explain their pet instrument 
gadgets or gimmicks. A panel of 
judges chose the best three, and the 
winners picked their prizes from the 
following: transistor radio or elec- 
tric frying pan; power drill or saber 
saw; barbecue grill or camper’s ice- 
box. 

The prizewinning ideas were def- 
inately worthwhile and useful to 
instrumentmen everywhere. So ISAJ 
brings you the first two prizewin- 
ning devices herewith. 

There’s a good solid idea here for 
an off-beat Section program that’s 
a sure-fire attendance-getter. Other 
section program chairmen please 
note. 


Reported by Donald Johnson 


GADGET-NITE WINNERS. Award win- 
ners and their prizes (L to R): Ist, 
Howard Patterson, Thilmany Pulp & Pa- 
per; 2nd, Rupert Dernbach, Marathon 
Div.; and 3rd, John Restle, Appleton 
Coated Paper Co. 


F.gure 1. Footage transmitter riding on a 
roll of paper machine winder. 


Paper Footage Counter 


by HOWARD PATTERSON 
Thilmany Pulp & Paper Co. 


First Prizewinner 


The transmitter (Figures 1 and 2) 
rides on either a paper-covered or 
bare roll to measure paper footage, 
and transmits electric pulses to a 
remote electrically-driven counter. 
Since its rubber-tired wheels are 
exactly 12 inches in circumference, 
each revolution represents one lineal 
foot of paper. 

As the machines at Thilmany run 
as high as 3500 fpm, and the fastest 
counter available worked at 650 
counts/min, it was necessary to de- 
vise a reduction mechanism. A worm 
gear and wheel of 10 to 1 ratio 








Figure 2. Close-up of footage transmitter, 
cover removed. 


dropped this 3500 fpm to a maximum 
of 350 counts per minute. 

A flat was machined on the worm 
wheel hub to actuate the micro 
switch % on and % off each revolu- 
tion (Figure 2). Such a transmitter 
will work on rolls rotating in either 
direction. The swivel arrangement 
(hidden by plug, Figure 2) allows 
the transmitter to center and level 
itself on the paper or roll. A toggle 
switch in the power supply to the 
counter enables machine operators 
to shut off the counter when scrap- 
ping paper, and to resume count 
when scrap has been past. 

Another model of the transmitter 
has been built with a double cam. 
One cam makes contact each 10 feet 
to count in tens of feet, the other cam 
makes contact each three feet to 
count in yards. A spdt toggle switch 
selects one or the other count. 


Photo-Switch Control of Paper Machine 


by RUPERT DERNBACH 


Marathon Div., American Can 
Second Prizewinner 


The function of this devise is to 
reset the paper machine controls and 
give an alarm the moment the paper 
web breaks. 

Breaking of the web permits the 
light beam to reach the photocell 
(Figure 3). Instantly, seven opera- 
tions are triggered. 1. Using a relay, 
the tachometer circuit to the paper 
machine speed recorder is opened. 
2. The same relay applies full scale- 
voltage (50 mv), supplied by a volt- 
age divider, to drive the pen upscale 
thus recording downtime. An alarm 
signal is sent to the superintendent’s 
office. 4. The hot air system exhaust 
damper is opened and a recirculating 
damper closed by applying 20-psi 
air to piston operators through sole- 
noid valves actuated from the relay. 
5. Power to the fan is shut off, again 
by the relay. 6. the drier high pres- 
sure controller is shut off by closing 
a solenoid valve in its valve-air line. 


7. the drier low-pressure controller 
is started up at a preadjusted set- 
point to prevent excessive heating 
of drier rolls during paper break. 

As soon as the light beam again is 
interrupted by the paper, all these 
systems automatically revert to 
normal operation. Or they can be 
operated manually by shutting off 
the photoswitches. 
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Figure 3. Electric and pneumatic details 
of web-break paper-machine control. 
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Arlie H. Goode 


Pr, 

bat Long-time charter member of th« 
iy New York Section, Arlie H. Goode, 
WWW AVA V/V AANA VA VV died on June 18. A partner for over 
20 years of the firm, Yocum & Goode, 
manufacturers’ representatives, M1: 
Goode has actively served his Sec- 
tion in many capacities since its 

formation 


ABOUT TELEDYNE AND TELEFLIGHT PRESSURE SYSTEMS 


New Members 





AKRON: Russell C. Brostedt*, Ben H 
Hawkins 

ALBUQUERQUE: Robert B. Bunker, Frank 
E. Seusy 

BALTIMORE: Peter L. Turchi* 

CALGARY: George H. Durham 

CAROLINA PIEDMONT: William B. Youn: 

CENTRAL ARIZONA: Loren H. Davis 
Harry W. Hemmer 

CINCINNATI: a 9h D. Conlon 

CLEVELAND: Jack E. Bayha’*, Richard « 
Hopkins 

FAIRFIELD COUNTY: David G. Parrv 

FOX RIVER VALLEY: Frederick N. Lowe 

HOUSTON: Quentin V. Koecher, Richard 
J. Mathias, Leon T. Muller, Joseph ( 
Suttles 

LOS ANGELES: Gerald P. Adamson ,W 
Bradford M. Clark*, Leonard Frazer 
Jack S. Green*, John D. Gum", Robert 
W. Myers, David F. Se Legue* 

MILWAUKEE: Thomas H. Bloodwort! 
Blair D. Dixon, Anthony J. Holthaus 
Rodney G. Rockwell 

MOJAVE DESERT: Harry I. Beckett 

NASHVILLE: Claude M. Crain, Jr.*, Ro 
ert R. Stephens 

NEW JERSEY: Leon H. Albin*, Euger 
Giannobile, James W. Rielly, Clyde \ 
Rockoff Howawrd J. Wagner 

NEW ORLEANS: Ben Louviere 

NEW YORK: Spencer B. Leeth, Willia: 
Wills, P. E 

NIAGARA FRONTIER: John F. Potter 

NORTHERN INDIANA: Arthur W 
Schweitzer 

OAK RIDGE: Michael J. Bartkus 

PITTSBURGH: Donald L. Hartman, Ralp 
E. Holmes, Car! D. Thomas 


Taber Transducer logs 1,500,000 cycles == »0citestER: Michael J. Carnaby. Richars 


F. Vidale 
SABINE NECHES: James W. Hale*, Johr 


in Pall filter tests without repair A. Trimble 
SAN FERNANDO VALLEY: W. Lave: 
; . , : : Howland*, Cecil R. Shearer, Walter 
The sensitivity, continuous performance and economical life of Taber san patetling a ie 
bonded strain gage pressure transducers are proved in test operations at SAVANNAH RIVER: Willis H. Jones 
Aircraft a Media, Inc., a subsidiary of Pall Corporation, Glen tide bee 
ove, N. Y. Errol L. Van Buskirk 
Cc This lead ‘ f sat ; - SOUTHERN TIER NEW YORK: Donald F 
us leading manufacturer oO orous stainless filters uses Michel, Frederick J. Trementozzi 
™ " P - s fi . ore odel 176 TAMPA BAY: Parker Painter, Jr.* 
Taber Teledyne Pressure Transducers in fatigue testing pneumatic and TORONTO: James H. Dempster*, Mauric« 
A. Fuke, Rolland A. K. Gibson, Arthur 
hydraulic filter units for —t. aircraft, and a submarines. During Mosemann, Srederick 1. Metlsen, fon 
these tests, pressure pulses from zero to 10, Sl are sensed :; J. I. Southward 
I P . P ony d and VANCOUVER: Donald A. Duguid, Trevor 
recorded on an oscilloscope at a rate in excess of 150 cycles per minute. Riley 
‘ ssure rise is i ‘ ae WASHINGTON: Wilfred I. Hodsden, J 
Rate of pressure rise is in the range of 200,000 to 300,000 psi per second. Joseph P. Randolph, Jr., Richard’ Var 


= it s mM é as i ati i 5 1, illi Lunen 

The unit shown above has been in operation in excess of 142 million a nee 

cycles without repair or overhaul.  Frants. Jr. Forrest L. Gaser, ir 

: Walter J. Hannegan, James B. Kellev’ 

For full information on Taber Transducers (in pressure ranges from William B. Mattingly, Thomas A. Mc 

0-50 to 0-10,000 psi) for test, ground support, and airborne applications, Se eee 

send this coupon attached to your letterhead. UNAFFILIATED FOREIGN: Claudio F 
7 effrey 
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, : *Denotes Senior Member 

TO: TABER INSTRUMENT CORPORATION 

AEROSPACE ELECTRONICS DIVISION SECTION 241 ’ ——— MOVING? 

107 Goundry Street, North Tonawanda, N. Y : You won’t want to miss a single 

issue of ISA Journal when you move 

train gage pressure transducer to your new home—so please tell us, 
well in advance, what your new address 
will be. When you write, be sure to 
give us your old address too—enclose 
a clipping of the address label from a 
recent copy if possible. We'll see that 
you don’t miss a single issue if you 
notify us at least six weeks in advance 
of your moving date. Write to: ISA 
Journal, Penn Sheraton Hotel, 530 Wm 
Penn Place, Pittsburgh 19, Pa. 


and detailed infarmatior » Talos | . an 7 > 
send detailed 3 aber Teledyne and Teleflight bonded 


CIRCLE NO. 27 ON PAGE 100 
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MORE ISA EXHIBITORS’ NEW PRODUCTS 


Because of printing deadlines, we 
were unable last month to include 
the new products featured by all the 
exhibitors at the ISA Los Angeles 
Show, Sept. 11-15, 1961. Here then, 
in conclusion, are additional new 
products about which you will want 
to have more information: 


Static high-speed recording an- 
nunciator utilizes all solid-state 
components except for the printer. 
Panellit (Circle No. 501 on Reader 
Service Card) . In-line blending 
system blends up to 20 or more con- 
stituent streams into a continuously 
flowing end product. Fischer & Por- 
ter (Circle No. 502) . . . Solid-state 
power source features a square wave 
output of 6 VA, with rise time less 
than 200 nanoseconds and symmetry 
within 500 nanoseconds. Elin Div. 
Circle No. 503) 


Size 5 subminiature precision gear 
head has a reduction ratio of 2187 
to 1. L D. Precision Components 
(Circle No. 504) Dual-column, 
programmed gas_ chromatograph 
‘ompensates for column vapor pres- 
sure by using a balanced thermal 
conductivity detection system. Lo- 
enco (Circle No. 505) .. . Fast-acting 
miniature and fractional HP electric 
brakes, clutches, and clutch-brake 
packages range in size from less 
than 1” to 4° in diameter, with 
torque ratings from 1.5 to 240 lb-in. 
Warner Electric Brake & Clutch 
Circle No. 506) 


Modular frequency-to-de convert- 
er provides three simultaneous out- 
puts: 0-5v d-c; amplified pulse; and 
direct-reading indicator on front 
panel. Conversion linearity is 0.1% 
Waugh (Circle No. 507) . . . Multi- 
plier, when integrated into com- 
pany’s wave analyzer system, per- 
mits measurement of the transfer 
function for random wave inputs as 
well as other cross spectral density 
measurements. Technical Products 
Co. (Circle No. 508) . . . Recording 
wave analyzer, utilizing a tunable 
narrow-band amplifier with a re- 
corder built into a single compact 
instrument, displays and permanent- 





ly records the frequency components 
of any complex waveform. Optron 
(Circle No. 509) 


Regulated transistor pulser is es- 
sentially a balance-wheel-regulated 
transistor pulser having an accu- 
racy of 2.5 sec per 24 hours of op- 
eration. Presin Co. (Circle No. 510) 

: Series of complete package 
printed circuit card files for mount- 
ing in standard 19” rack cabinets in- 
cludes single units that hold 38, 30, 
or 23 cards. Western Devices, Inc. 
(Circle No. 511) . . . Absolute pres- 
sure meter features: calibration un- 
affected by gas composition; 10-volt 
output; dynamic response to over 
100 cps; and overpressure range of 
more than 1 atmosphere. Decker 
Corp. (Circle No. 512) 


Differential d-c chopper input am- 
plifier is not affected adversely by 
miles of cable at input or output. 
Gain is adjustable from 1 to 1,000. 
Video Instruments (Circle No. 513) 

. . Low-cost, solid-state controllers 
(proportional or on-off control) are 
designed primarily for temperature 
control systems using thermistor 
probes. Plug-In Instruments. (Circle 
No. 514) Portable radiation 
thermometer is capable of remotely 
measuring the temperature of ob- 
jects at below normal room tem- 
perature to 500° F. Barnes Engineer- 
ing. (Circle No. 515). 


Fully-mobile remote-controlled 
electro-mechanical manipulating 
system, which can take on most any 
handling chore, is designed for en- 
vironments beyond man’s capacity 
and for tasks beyond man’s capabil- 
ities. Hughes. (Circle No. 516) 
Adjustable cable clamps and ties 
made of a new material are unaf- 
fected by moisture and provide com- 
plete flexibility in temperatures 
from —65 to +225° F. Panduit Corp. 
(Circle No. 517) . Electronic in- 
tegrator automatically computes the 
integral of a chromatogram and re- 
cords it in bar-graph form using the 
same pen on the same strip chart 
as the original recording. Ridgefield 
Instrument Group. (Circle No. 518) 





@ DROP CARD IN THE MAIL 





TOP ISA JOURNAL ARTICLES AVAILABLE FOR YOUR 
TECHNICAL REFERENCE LIBRARY 
@ ON PAGE 99 IS A LIST OF SELECT ISA JOURNAL FEATURE EDITORIAL ARTICLE 
REPRINTS AVAILABLE AT NOMINAL COST. 
@ CHECK THE LISTING FOR THOSE ARTICLES YOU NEED AND CIRCLE NUMBERS 
ON POSTAGE-FREE “REPRINT ORDER CARD” CORRESPONDING TO KEY NUMBERS 
APPEARING AT THE END OF REPRINT TITLE. 
WE WILL SHIP YOUR REPRINTS PROMPTLY 








The UNFAILING Liquid 
Level Control! 


The ability to function with 
continuous, sensitive control with 
liquids is the standout feature of 
Level Master. The “brain” of Level 
Master is the unique Bell Magnetic 
Proximity switch incorporating a 
permanent Alnico V magnet that 
responds instantly to changes in 
liquid level! 
© Models for all types of liquids. 
© Horizontal, vertical, external 
mountings. 
© Precision engineered for long 
life operation. 
For full information consult your 
Level Master representative or write 
directly to: 


JO-BELL 
PRODUCTS, INC. 


5456 W. 111th St. e Oak Lawn, Ill. 
Phone GArden 5-0240 


Jo-Bell Products, Inc. Dept. e 
5456 W. 111th St., Oak Lawn, Ill. 
Send full information on Level Master 


and name of nearest representative. 





My name____ — 


Company 





Address 





a __Zone __Stote 


CIRCLE NO. 28 ON PACE 100 
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new products 





Explosion-Proof Motors 


New line of explosion-proof sub- 
fractional-horsepower motors includes 
l-, 2-, or 3-phase induction or syn- 
chronous types of from 1/150 to 1/20 
horsepower. Torque or dynamic brake 
types have speeds of 3600, 1800, and 
900 rpm. Holtzer-Cabot. 


CIRCLE NO. 301 ON PAGE 100 


50-G Pressure Transducer 


High-accuracy pressure transducer 
provides measurements in 50-g en- 
vironment over ranges from 0-100 to 
0-8000 psi. Resolution: 0.25%; hystere- 
sis and repeatability: 0.5%. Absolute, 
differential, and gage models avail- 
able. Giannini Controls Corp. 


CIRCLE NO. 302 ON PAGE 100 


Diaphragm Valves 


These pneumatically actuated valves 

especially suited for saturated steam 
service to 200 psig and to water, oil, 
or gas service to 400 psig—provide for 
both “On-Off” service and_ limited 
throttling control. Taylor Instrument 
Company. 


CIRCLE NO. 308 ON PAGE 100 


True RMS Voltmeter 

High accuracy, servo-operated volt- 
meter displays the true root-mean- 
square value of an applied a-c voltage. 
Featuring a large, easy-to-read cali- 
brated scale, it covers the range from 
10mv to 200v rms in 14 steps. F. L 
Moscley Co. 


CIRCLE NO. 304 ON PAGE 100 


Semiconductor Transducer 


Subminiature semiconductor _ pres- 
sure transducer, which uses  strain- 
sensing elements arranged in a full 
Wheatstone bridge, converts pressure- 
induced strains into high-level out- 
put signals. Range is 0-50 to 0-500 
psia. Micro Systems, Inc 


CIRCLE NO. 305 ON PAGE 100 


Underwater Regulator 


Pressure regulator protects  elec- 
tronic equipment against pressures at 
various ocean depths. With inlet gas 
pressure to 5000 psi, it maintains a 
pressure adjustable between 10 and 
50 psi above ambient seawater pres- 
sure. Marotta Valve Corp. 


CIRCLE NO. 306 ON PAGE 100 


ISA Journal 


0.005-Sec Accuracy 

Transistorized general-purpose elec- 
tronic timer prov ides accuracy to 0.005 
second. Full-scale ranges are 0.1, 1.0, 
10, and 100 seconds, available in three 
models: interval, time-delay, and cycl 
ing. No warm-up required. Crame 
Division. 


CIRCLE NO. 307 ON PAGE 100 


Linear Accelerometer 


Miniature piezoelectric linear ac- 
celerometer features high natural fre- 
quency (approx. 50 ke) and with- 
stands stringent aerospace environ- 
mental requirements. Encased in stain- 
less steel, it operates between —65 and 
+250° F, weighs only 0.8 oz. Statham. 


CIRCLE NO. 308 ON PAGE 100 


Motion Transmitter 


Pneumatic transmitter is designed to 
transmit linear motion as a 3-to-15 
or 3-to-27 psi signal for indication on 
a remote gage. The output signal 
directly proportional to motion, is 
available also for control. Manning, 
Maxwell & Moore. 


CIRCLE NO. 309 ON PAGE 100 


Control Relay 


Ultra-sensitive, solid-state control 
relay has piled up almost 70,000,000 
operations in more than 7000 hours. 
Continuously controlling 30 watts with 
l-uamp signal changes, it has operated 
with total drift of less than 1 ywamp. 
Daystrom. 


CIRCLE NO. 310 ON PAGE 100 


Automatic Oscilloscope 


Solid-state, 10-Mc, fully automatic 
oscilloscope displays a perfectly sized 
and positioned picture of the wave- 
form under test, regardless of input- 
voltage magnitude, frequency, or d-c 
offset. Time-consuming adjustments 
are eliminated. California Instruments. 


CIRCLE NO. 311 ON PAGE 100 


Turbidity Transmitter 


Instrument measures percentage of 
solids in a liquid and transmits the 
measurement to recording and/or in- 
dicating equipment at stations up to 
500 feet away. Unit includes a flow 
chamber, light source, and bolometer. 
Bailey Meter Co. 


CIRCLE NO. 312 ON PAGE 100 





NEW KODAK REFLEX SPECIAL CAMERA (16mm) 


At a price barely out of the amateur class, its com- 
bination of cinematic instrumentation features is 
unique. 


"1,895 


Kodak has put 10 years of work into creating this mod- 
ern successor to the old ‘“‘Cine-Kodak Special.” Those 
who work professionally with 16mm film loved that old 
camera. 

The successor has direct, continuous reflex viewfinding 
through all nine of its available taking lenses (all in R- 
mounts, including a really first-class new 17.5-to-70mm 
f[2.2 zoom lens). It has a variable-angle shutter for 
achieving special effects. It accepts the usual comple- 
ment of attachments that professionals need. Synchro- 
nous motor drive is removable to let the camera accept 
time-lapse or variable-speed motor drives (both avail- 
able). Comes with 400’ magazine to supplement 100’ 
internal capacity: 1200’ magazine also available. With 
the Kodak Magnetic Sound System (transistorized), 
the camera has all facilities for recording and monitor- 
ing a sound track. 

This camera holds register properly for the newer 
kinds of film as well as the older ones. 


Interested persons should call or write Eastman 
Kodak Company, Motion Picture Film Depart- 
ment in Rochester, New York City, Chicago, or 
Hollywood. We will suggest an arrangement to 
permit your thorough scrutiny of camera, acces- 


sorties, and or processor 


NEW EASTMAN VISCOMAT PROCESSOR 


At the same speed as a projector runs, it processes 
16mm film to super-fussy Eastman standards. 


*12,500 


One minute is all the film spends inside. It is treated by 
viscous chemicals, emerges at 36 feet per minute, even 
lubricated, ready for immediate projection. 

No replenishers. No chemical testing, adjusting, or 
compensating. Just insert a new cartridge. Incoming 
water and outgoing exhausted chemicals flow through 
flexible hose. 

Stop or start processing at will. Run reels up to 1200’, 
hour after hour. P1 a button to stop. Press another 
button to re-start after a minute or a week. No loss of 
quality. No dust, no dirt. 


Prices are F.O.B. Rochester, N.Y. and subject to change without notice 


EASTMAN KODAK COMPANY 


Rochester 4, N.Y. 


CIRCLE NO. 29 ON PAGE 100 
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PHOTOVOLT 


LINE-OPERATED 
- SUPER-SENSITIVE ELECTRONIC 


| 


MULTIPLIER -PHOTOMETER 


For the exact measurements of extremely low light 
values down to 1/10,000 microlumen . . . for absorp- 
tion and flame photometry. Colorimetry through 
microscopes. Scintillation measurements on crystals. 
Fluorescence trace analysis. Monochromatic color 
densitometry. Measuring high densities on micro 
areas. Light measurements through telescopes. 


MOD. 520-M 


Write for Bulletin #360 to 


PHOTOVOLT Corporation 


1115 Broadway New York 10, N. Y. 





A versatile Linear-Log 
Servo-Recorder 

for general 
laboratory 

use 


$795 


VARICORD 43 


@ Multi-range, potential and current recorder. 
@ Choice of per cent transmission or absorbance indication in 


spectrophotometry. 
m For gas chromatography by conductivity or ionization. 
@ True potentiometric input. 
®@ 1 second pen speed—10 millivolt full scale sensitivity. 
@ Output connector for integrating and telemetering. 


Write for Bulletin #1130 — 


PHOTOVOLT CORP. 


1115 BROADWAY NEW YORK 10, N.Y. 
Also available: Densitometers = Photometers a PACE’1 Meters @ pH Meters 
00 


CIRCLE NO. 31 ON PACE 
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External Adjustments 
Explosion-proof diaphragm pressure 
switches with guaranteed set and reset 
accuracy of + 42% can be adjusted 
externally without exposing the cil 
cuit. Interchangeable diaphragm cap 
sules are removable without interfer 
ing with switch wiring Barksdale 
Valves CIRCLE NO. 318 


Horsepower Meter 
New meter directly measures horsepower transmitted by 
rotating shaft. A transducer sensitive to the product of speed 


oe ee ewe 


torque is coupled directly between a driving machine and its 
load, producing a 0-to-20 volt d-c output proportional to horse 


power. Waugh/Foxboro Co CIRCLE NO. 314 


Checks Control Systems 
Controls Analyzer completely checks 
servomechanism and feedback control 
systems. It employs a novel brushless 
rotating transducer to develop sinu 
soidal and_= sinusoidally modulated 
carrier test signals adjustable from 
0.03 to 300 cps. Instrument is ideal 
for checking the describing function of 
nonlinear devices. Superior Mfg. & 


Instrument Corp CIRCLE NO. 315 


Toothpick-Size 
Tiny temperature transducer, I”-long and *8” in OD, has 
integral leads imbedded in glass or special high-temperatur 


ceramic. Uhis high-accuracy, high-speed response transducer 


available for applications where space, weight, and thermal mass 
are too critical to permit use of conventional sensing devices 
of full range from —425 to +175( 


CIRCLE NO. $16 


C;uaranteed accuracy is 0.1 
F. Temtro, Inc 


Largest Capacity 

Capable of measuring compression 
forces to 1,200,000 Ibs with accuracy 
well within 0.1% of applied load, this 
proving ring has the largest capacity 
every made to NBS specifications 
Ring will be available on a rental 
basis or will be manufactured to 
order. Morehouse Machine Co 

CIRCLE NO. 317 ON PAGF 





G 
J 
I 
« 
} 
3 
) 
4 
z 
< 
0 
3 
) 
- 
z 
« 
Q 
3 
) 
4 
I 
< 
) 
3 
r) 
4 
z 
< 
Q 
3 
) 
c 





POSITIVE 
CONTROL FOR 
PROBLEM 
FLUIDS! 


If suitable barstock material is 
available, any problem fluid can 
be throttled or provided with 
positive on-off control. Dahl 
BANTAM Control Valves, fea- 
turing barstock bodies, handle 
any chemical fluid except liquid 
metals like sodium and similar 
fluids where excessive tempera- 
ture is a restriction. 

BANTAM features include ex- 
cellent flow characteristics, low 
hysteresis, and fast response. 
Offered in a wide selection of 


. W. DAHL + G. W. DAHL - G. W. DAHL +: G. W. DAHL - G. W. DAHL 


1/4 actual size 


pneumatic operators and control 
positioners, standard models are 
rated at pressures up to 1000 psi 
at 450°F. Compactness, quality 
construction, and ruggedness 
also contribute to their virtually 
unlimited application versatility. 


REQUEST Catalog B-! for 
complete data on these versatile 
valves . . . for positive control of 
your problem fluids! G. W. Dahl 
Co., Inc., %1 Tupelo Street, 
Bristol, Rhode Island. 


o.w. DAHL co. iwc. 


SPECIALISTS IN COMPACT VALVES AND CONTROLS 


- W. DAHL + G. W. DAHL +: G. W. DAHL + G. W. DAHL - G. W. DAHL 


CIRCLE NO. 32 ON PACE 100 


INSULATED WIRE 


ALeLM TAL Mdabiskiiclale, 





Available in outside diameters of 
025 to .313 

One or more wires insulated from 
metallic sheath by a ceramic 
oxide 

AerOPak can be bent and weld 
ments performed without loss of 
insulation 

Available in a variety of metal 
sheath materials, insulations and 
wires 
Ask for 
letin 4. 


of Bul 


new revised issue 


“™ 


ts wv. 


AER O PAK 


Electrical Conductors 
Thermocouple Wire 
Miniature 
Heating Elements 


AER 0 PAK 


Thermocouples 
made to your 
specifications 

Send for Bulle 
tin 3.84 





INSTRUMENT Recnrch— 


ISA, 315 NORTH ABERDEEN » 


DEPT 


CHICAGO 7, ILLINO:S 


Sales Representatives throughout the United States and Canada 
CIRCLE NO. 33 ON PAGE 100 


TODAY'S MODERN INDUSTRY 
DEMANDS A MODERN THERMOMETER 


RED-READING MERCURY THERMOMETERS 


| R AID MET 


a & x > 


Red-Reading Mercury 
” 
Extruded Brass Case 


THVG "MO + THVGO "MD + IHWa'M ‘OD + IHVa “MD - IHva “mM ‘oO 


Chrome Finish 
7 


Ranges 
40 to 950°F 


or Equivalent in °C 








WRITE FOR 
COMPLETE INFORMATION 





Ask for 
Bulletin No. 35 


Find Your 
Paimer Representative 
in The 


| Yellow Pages 
SR PRES RH 
EAL RS A NE 


PALMER THERMOMETERS, INC. 


Mfrs. of Industrial Laboratory, Recording 


and Dial Thermometers © Cincinnati 12, Ohio 
CIRCLE NO. 34 ON PAGE 100 
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new products Nonmagnetic 
Weights 

Dead weight gage, 
designed as a maste1 
Converter-Voltmeter pressure standard for 
A combination AC/DC Converter-Voltmeter provides 25-micro the measurement of 
volt resolution on the lowest scale with only 0.5% ripple down pressures to 40,000 psi, 
features nonmagnetic 





stainless steel weights, 
each adjusted to match 
the effective area of a 
piston-cylinder assem- 
bly and calibrated to within 0.002% of Class “S” standard 
masses as certified by NBS. Accuracy is 0.01% of reading or 
better. Ruska Instrument Corp CIRCLE NO. 321 


to 5 cps. Input ranges extend from 10mv to 300v full scale 
Input impedance is 10 megohms. Houston Instrument Corp Ball Flow Indicator 
CIRCLE NO. 318 ON PAGE 100 Ihe use of this relatively simple and inexpensive ball flow 
indicator greatly increases efficiency of barometric counte1 
Cableless Underwater Communication current condensers. The indicator also facilitates proper setting 
4 new svstem, believed to be the first of its kind in the world of water control valves and results in superior condenser per- 
combines telemetry with sonar to provide cableless underwate formance. Schutte and Koerting Co CIRCLE NO. 322 
communication, A range of up to 5 miles with 1% accuracy 
has been achieved, with as many as 10 continuous subcarrie 
channels. Bendix-Pacific Division. CIRCLE NO. 319 
Regulates Low Flows 


Multiple Temperatures New line of compact valves tor 
New instrument permits fast, accu regulating the flow of small streams 
rate consecutive temperature measure 


ments at several locations on the same 


of air, water, steam, or chemical solu 
tions is available in body sizes of 42”, 


subject or at similar locations on mul- *4”, and 1”. Wide selection of reduced 


tiple subjects. This thermometer, hav- 
ing a fast response (up to 0.4 sec per 
20°C change), is available in eithe ratings, and end connections. Mpls 
3, 4, 6, or 12 channels. The Waters Honeywell 

Corp CIRCLE NO. 320 CIRCLE NO. 323 ON PAGE 100 


inner ports provides C,’s from 0.025 to 
11.0 in a full range of materials, body 





® Patent Nos. 2,871,450 and 2,967,278 


NEW! GREG UGORIG CONTRO WEED ger oats 


FOR MEASURING TANK CONTENTS 


FOR ACCURATE | ANY DISTANCE AWAY 
INDICATION AND 


| TANK MAY BE BURIED, 
CONTROL IN: | ELEVATED, OPEN, 


DC MICROAMPERE ey ob CLOSED, VENTED OR 
TUDO On a a, 30 4059 | UNDER PRESSURE OR 


£0 40 30 20 10 0 © 
meee? Communications VACUUM 


Missile Checkout 


+ 
MODEL 2547 Nucleonics 


WITHOUT ELECTRICAL CONTACTS provides contin- Signal Monitoring 
uous output signal past selected control setting, 7 
with uninterrupted, accurate full-scale indication Voltage Control 
at all times. No electrical contacts at control a 
point, so no control-point problems. No undesir- Process Control 
able feedback because indicating and transistorized e 
switching circuits are completely isolated. No pull- Data Processing 
in or locking coils or special power supplies re- ° Also gauges for: 
quired. Available in two standard models with Alarm Systems Barometric Pressure (Mercury Column) 
single or double independent control-arm circuits. ® Absolute Pressure (Mercury Column) 
Both may be had with scales for horizontal or - - » Or wherever Pressure and Vacuum 
vertical mounting, with zero at center, left or right. dependable, fail-safe Differential Pressure 
control is required Inclined Manometers for draft, 


- a =e pressure or differential pressure. 
» miniaturization headquarters WRITE FOR ENGINEERING DATA 


: . SHEETS on our complete line of SEND FOR BULLETINS 
internat tonal panel meters, side indicators, 


> instruments ine. _ ectronic Control Meters, UEHLING INSTRUMENT CO. 


miniature multitesters. 
88 Marsh Hill Road, Orange, Conn. Cable ‘INTERINST’ 463 GETTY AVE., PATERSON, N. J. 
CIRCLE NO. 35 ON PAGE 100 CIRCLE NO. 36 ON PAGE 100 
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MUIRHEAD SYNCHROS - 
& SERVOMOTORS = 


Readily available from a range of 

more than 100 types—synchros 

in sizes from 08 to 23, and 

motors from 08 to 18, including 

types that meet the exacting 
requirements of United States, S 
British and N.A.T.O. PS 
Military specifications. 


Ask for your copy of th latest 
Synchro Broadsheet. Data sheets and prices 
for specific types on application. 


MUIRHEAD 


PRECISION ELECTRICAL INSTRUMENTS 


MUIRHEAD INSTRUMENTS INC., 441 Lexington Ave., New York 17, N.Y., U.S.A 
Telephone: Murray Hill 2-8131 

MUIRHEAD INSTRUMENTS LIMITED, Stratford, Ontario, Canada. Telephone 

MUIRHEAD & CO., LIMITED, Beckenham, Kent, England. Telephone: Beckenhan 


CIRCLE NO. 37 ON PAGE 100 





ELECTRICAL 
ENGINEER 


FOR CONTROL SYSTEMS 


The Standard Oil Company of Ohio is now 
looking for an electrical engineer whose work 
will initially involve: 
e Electronic controls and instrumentation for internal 
combustion engines 
e The development and construction of these controls 
and instruments 
e Applications of these control systems in the company's 
automotive laboratories 
THE FOLLOWING PERSONAL QUALIFICATIONS ARE NEEDED: 
e B.S. degree in electrical engineering 
e Several years experience since graduation 
e An interest in and appreciation for automotive engines 


Salary will be commensurate with education, ability and experience 


Send detailed resume of your education, experience, and personal data to: 


E.B. GLASS, JR. 
Manager, Recruitment Division 
THE STANDARD OIL COMPANY OF OHIO 
1532 MIDLAND BUILDING, CLEVELAND 15, OHIO 


Industrial Instruments in: 
fez oh £3 a) 


THE WHOLE FIELD. 


OF SOLUTION 
g CONDUCTIVITY CD 


from 
ULTRA PURE WATER 
to 
FUMING SULFURIC ACID 





from 


REFRIGERANT BRINES 
to 
OVER 300°F 


from 


HIGH VACUUM 
to 
7500 PSI 


from 


1/100 ML SAMPLES 
to 
THE PACIFIC OCEAN 





from 


BATTERY 
to 
LINE OPERATION 





from 


1/1000 CELL CONSTANT 
to 
OVER 1000/CM 





from 
PLATINUM ELECTRODES 
to 
NO ELECTRODES 


from 


D.C. to 20 KC 





from 


SIMPLE LAB METERS 
t 


° 
MULTIPOINT RECORDER 
CONTROLLERS © 


= 





from 


POLISHED FILTRATES 
to 
THICK SLURRIES 


Industrial 

a aa ade 
Industrial 
Instruments Instrum CIG inc. 


CIRCLE NO. 38 ON PACE 100 
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Fast Actuator 

A new electrohydraulic actuator ot 
fers extremely fast speed, high fre 
quency response, good positional ac 
curacy, and large thrust. Responsive tc 
minute rapid changes in electrical sig 


os 


SSYW ‘NOLSOB 
DNI ‘CIONYY-SN3A3LS 


nals, the actuator delivers instantan 

CHOPPE cous action while remaining inherently 
RS ‘ stable in adverse operating conditions 

\nnin Co 

Eleven types, CIRCLI 


both single and 
double pole. 


NO. 324 ON PAGE 100 


YdddOHO OV: 90 


Cryogenic Liquid Level 


Liquid-level control instrument, specifically designed for 


Long life. 


Low noise level. 5 cryogenic applications, is capable of maintaining accurate levels 


Extreme reliability. 








Write for Catalog. 


STEVENS 


INCORPORATED 


ARNOLD > in liquids as cold as 4°K. Adaptable to any standard cryogenic 


container or storage tank, the unit maintains a level within a 
7 ELKINS STREET Vj" =o 
seusee aikeree 07 o preset range trom plus or minus '%” to 6 Crvyotronics, Inc 
y MASS ‘ 
AIL CIRCLE NO. 325 ON PAGE 100 


CIRCLE NO. 39 ON PAGE 100 Radiation Pyrometer 
Surface radiation pyrometei lor 
contactless measuring of temperature 
of plastics, wood, rubber, and many 
other nonmetallic materials, can be 
used on surfaces of any color (includ 
ing white) within the limit of pei 
missible error. Swivel radiation head 
can be directed against vertical, hori 
zontal, or slanted surfaces. Two ranges cover temperatures from 


125 to 40°F. EPIC, Ine CIRCLE NO. $26 


. 
Rapid Response 

Immersion type platinum resistance temperature scnisol pro 
tected by a stainless steel well, has a 0.2-second time constant 


lemperature range covered is from —435 to +500°F. Unusually 

fast response results from a strain-free element mounted directly 

on the inner wall of the well. Rosemount Engineering Co 
CIRCLE NO. 327 ON PAGE 100 


Explosion-Proof Analyzer 
Explosion-proof low-range oxygen 
analyzer for gas mixtures permits 
tracking while process is brought into 
range, and provides precision analysis 
+ 2%) under normal operation. It 
is not affected by the presence of 
hydrogen or any other hydrocarbons 
in the background gas. Featuring a 
built-in indicator, it requires no exter 
nal receiver. Hays Corp NO. 328 


CIRCLE NO. 40 ON PACE 100 
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SENIOR ENGINEER 


Chromatography 


Beckman Instruments, Inc. is seeking a creative engi- 


neer who is qualified to initiate, plan, design, and pr” THERMOMETERS oy 


develop complex apparatus for new or existing ana- 

lytical instruments. The position will also involve 

preparation of reports and technical papers. 
| ! > i 

ff 60 

This professional opportunity requires an engineer with | & 

a B.S. or M.S. degree in physics, chemistry, or engi- 

neering, as well as broad—and recent—experience in 

the instrument development group of a chemical, petrol- 

eum, or analytical instrument company. This experi- 

2nce should include a working knowledge of chroma- ACCURACY: 

ence shou e ing edg a Within 1% 

tography. MATERIALS: 


18-8 Stainless 

_ , : . ‘ ‘ , Steel, welded joints 

The varied product lines of Beckman’s analytical in- WORKMANSHIP: 

strument division—including pH meters, infrared and The finest, right 

i ; ters . > through to individ- 

ultraviolet spectrophotometers, and gas chromatographs wal calibration Weksler Bi-Metal Dial Thermometers are incom- 

—are standard items in both laboratory and industry COST: parable for every type of scientific temperature 
. . ~ steal measurement. Dished anti-parallax dials, stem 

throughout the world. If you would like to work in a Being Weksler, lengths to fit all standard thermo-wells, gasket 

; ; : = . —_ cost is always j nt, 

stimulating professional environment, you are invited ae Ed y poplin Lyd yt cee 


to submit your resume to: E. L. Campbell expect and get from Weksler ! 
WRITE FOR BULLETIN 700 


| Beckman [MRIS WEKSLER INSTRUMENTS 





Fullerton, California “ORIGINATORS OF 
CORPORATION 
195 EAST MERRICK ROAD. FREEPORT L.!., N.Y 


. 
bad Indicating and Recording instruments for Temperature, Pressure and Humidity 


CIRCLE NO. 41 ON PAGE 100 


An equal opportunity employer THERMOMETERS” 
1 . 














LINATRACE A-4 is a high speed photo 
recording paper designed for 


UNIVERSAL USE 
e SPEED it has the speed to record 
high frequencies and yet it 
© CLARITY possesses the latitude to be 
used on slower applications, 
© LATITUDE covering the widest range of 
writing speeds. No need to 
« ECONOMY stock several speed papers. 
New Linatrace A-4 allows 
¢ PERFORMANCE you to standardize with one 
high-speed paper that can be 
“universally used.” 








U ‘ , WRITE TODAY! 
Photo recording pape for your copy 


of catalog R-61 
An SCO BINGHAMTON, NEW YORK 


A DIVISION OF GENERAL ANILINE AND FILM CORPORATION 
CIRCLE NO. 42 ON PAGE 100 
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new products 





THREE SERIES 


l| ; Clip-On Ammeter 
Wide-range milliammeter measures direct current from 0.3 ma 


to 10 amps without interrupting or loading the circuit. Instru- 


Vecdlle Uebun . ment features a unique probe that simply clamps around the 
a ; wire in the circuit under test. Most signals can be handled di- 
rectly; to measure lower current values, several loops may be 


for every put through the probe, increasing sensitivity by the same factor 
* as the number of loops. Hewlett Packard. CIRCLE NO. 329 
service 


Now—with the addition of a 316 
stainless steel series—you have a Level Transmitter 

Marsh Needle Valve for almost Liquid-level transmitter combines 
any purpose or service. Full : accuracy of mechanical measuring and 
range of sizes and patterns. efficiency of electronic signalling; 
Wide range of pressures and ; . transmits d-c signals proportional to 
temperatures. All are machined , level variations; is readily adaptable to 
from solid bar stock. All have e: } all systems using electronic indicators, 
precision ground stems for close recorders, or controllers. Features in- 
regulation—tight shut-off. All clude LVTD displacement transducer 
have “Marpak” moulded pack- coupled to a_ solid-state amplifier. 
ing; Teflon in stainless steel ~ Mason-Neilan CIRCLE NO. 330 
valves. 


Ask for bulletins covering full line. 
MARSH INSTRUMENT COMPANY 4-Pen Recorder 
Dept. 56, Skokie, Ill. When space is at a premium, or when four simultaneously 
Division of Colorado Oil and Gas Corporation ' recorded variables must be compared on a time basis, this 4-pen 
Marsh instrument & Valve Co. (Canada) Ltd., 8307 103rd electronic recorder is particularly useful, being actually four 
ee ae at ee gee meee instruments in one case. Each pen has its own motor-driven 
Seaboard Warehouse: Marsh Instrument Company, balancing unit, affording ample torque for auxiliary functions, 


Ave J. 416 STAINLE TEEL saad - . ; 
pect eho eu eben ch STAINLESS S such as retransmitting slide-wires and alarm contacts. Bristol 


CIRCLE NO. 43 ON PAGE 100 Co. CIRCLE NO. 331 





GET AN ISA CERTIFICATE Fast Gage Switching 


A 10-channel switching and balanc- 


FOR YOUR OFFICE OR DEN ing unit provides a means for balanc- 
ing bridges and quickly switching 

. strain gages or gage configurations into 

=== 1 : a strain indicator. Instrument is ex- 
tremely useful when readings must 
be taken on each of a group of gages, 
and when time is short because of 
limited availability of test facilities. 
John Doe Baldwin-Lima-Hamilton Corp. CIRCLE NO. 332 














IJustrument Society of America 





cnn: 
Millivolt Reference 

Highly accurate, stable millivolt reference box provides a pre- 

en organization for advancing the arts and sciences related to the theory, cise suppression voltage or controller set point for high tempera- 

desig, manufacture and use of imstruments and controls — ss . | » t 2 ili l ’ 4 

im the various wiewces aad techwologies. ture control applications. By employing the millivolt suppres- 

A Koo sion box in combination with a high gain amplifier and re- 

oh W Tang | corder, the unit can be used to evaluate temperature measuring 

and control equipment. Operation is over the 0-20 mv range 

with three overlapping ranges of 10 mv each. Hagan Chemicals 

& Controls CIRCLE NO. 333 



































Gain recognition by displaying a professional-looking ISA Membership 

Certificate. Includes hand-lettering of name and grade enclosed in 

attractive leatherette holder. No framing necessary. Transparent — i 
covering guarantees long use. Measures 814”x11”. Flow Divider-Combiner 


.00 ; ; . 
only $1.0 Flow divider-combiner valve is used 


ee when two hvdraulic actuators are re- 


| ISA, Penn-Sheraton Hotel, 530 Wm. Penn Place, Pittsburgh 19, Pa 
| (J Please send me ISA Membership Certificate & holder 
| for $1. | wish my name to appear as follows: 


quired to operate in unison. As a 
divider, it divides pump output (up 
to 40 gpm) into two equal flows. As 
Name — a combiner, is equalizes the return 
Address : = , : : flows of two cylinders so as to equal- 
City a ize piston speeds. Valve may be ord- 
; ered factory-calibrated to any un- 
Membership Grade ee Cage a oe ee equal combination, such as 40-60%, ; 
| enclose check [] money order (] Section —______ 45-55%, etc. Waterman Hydraulics. CIRCLE NO. 334 





/ PLOT YOUR 


GO)Y- PROGRAM 
offers two new 
TRACK IT WITH A 
GAS DENSITY MOSELEY 


DETECTORS oneel ane 


-for Gas Analysis FOLLOWER 
and Vapor Phase 
Chromatography 








INLET /OUTLET 


Simply .... 
Quickly... 
QUICKLY from your 


Accurately se ° Standard chromatography columns Through regeneration of previously 
Reliably —— © Sample veives or injection Blocks recorded electrical data, the Moseley 
* l-cocend pon recorder FOR iii tie F-2 Line Follower can be used for 

Suman tas tas Gs SS eae —_ graphic data analysis, process or ma- 

chine program control, function gen- 

erating and other lab and industrial 


GOW-MAC INSTRUMENT COMPANY applications. 


100 KINGS ROAD, MADISON, N. J., U.S. A. © Telephone: FRontier 7-3450 The F-2 optically follows any black 

: ' line, including pencil traces, tracks 

GAS ANALYSIS INSTRUMENTS SINCE 1935 curve slopes up to 80° at paper 

. , : DEREEPEKEE Eg mange gg se ; speeds up to 15 in./min., includes 

CIRCLE NO. 44 ON PAGE 100 built-in relays for external circuit 

control. It is available, factory in- 

stalled on an 80A or 2D Recorder, for 
$750.00. 





> yt er 
NEW FV lLELGU 
Extremely flexible in operation, pro- 
_ . grams are prepared quickly and can 
GRAPHIC RECORDER — en, be changed easily—simply by draw- 
“4 : ing another line. The F-2 offers large 
: programming capacity, with use of 
af 1 MV full stale eS pe roll charts up to 120 feet in length. 
; Ba ,. Permanent records are made imme- 
ci sie ee r diately, may be stored indefinitely. 
: The Autograf 2D Recorder and F-2 
: nal \4 AR? I~ / Line Follower are combined in the 
maximum signal source | Fo ee ay, Moseley 2D-5 Transport Delay Simu- 
} ea he lator, which records in analog form 
resistance: 50 K ohms | . Reh le ; a function representing a process 
| ¥ Ko control or experimental operation 
4 ; aoe digs Sy and then reproduces that process af- 
q 00 ; 5 a ay iis / “if ter a selected delay time. Readout 
r prices start ‘at $3 0. pee x ry ~S delay is adjustable from 4 seconds 
sme : to 7 minutes. 
Moseley Application Note AN 102 
discusses “Program Controllers”, in- 
cluding use of the F-2 with Model 
80A and Model 2D-5. 

Write or call t f - 
You can measure 1/100th of a millivolt with this superior quality potentiometer be note a ape Beh inn me 
recorder. Unit is extremely accurate (1/.% of span), and fast (14 second balance tions on the Line Followers, compat- 
time). Step selection of ranges up to 10 V is provided by attenuator on front panel. ible Autograf Recorders and the 

Standard features include a floating input with separate chassis ground .. . 5” Transport Delay Simulator. 


chart width . . . hum suppressor . . . chopper stabilization . . . changeable chart 
speeds. Write for Bulletin. Alop|(SisiRis[- ian 


10 MV fixed span $320.00 Model JY-100 
10 MV to 100 V $395.00 Model JY-110 F.L. MOSELEY CO. 
Dept. E-9, 409 N. Fair Oaks Ave., Pasad , Calif. 
1 MV full scale $535.00 Model JY-120 MUrray 1.0208; Area Code 2139 
TWX PASA CAL 7687, Cable MOCOPAS 
Field representatives in al/ principal area 


Manufacturers of Precision Recording Instruments Data subject to change without notice. Price 
f.o.b. Pasadena. Pioneer and leader in xX 


638 West 17th St., Costa Mesa, Calif. and Strip Chart Recorders > 
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NEWI 4 NEW BOOKS 


SB-466 Infrared, Part I General Re- 


SPACE-SAVING 


Wilkerson 
‘““‘BANTI-REG“’ 


REGULATOR 


designed specifically 
for instrument needs. 





Delivers 80 CFM at 
100 PSI with 200 PSI 
inlet air pressure. 


% Use for water or air 


% Simple, rugged, all brass 
construction 


yx Dependable accuracy 


yx Up to 400 PSI inlet pressure at 
200° F. 


te 1/8” or 1/4” NPT 


WRITE TODAY 


for specs. and ordering information 
contained in Circular #1031 





ILKERSON 


ede] ade] 7 wale}, 


Dedicated to haeping the NEW in pNEUmatica 
1636 West Mansfield @ Englewood, Colo. 
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Low cost | 


search Equipment & Materials); 
SB-467 Infrared, Part II (Infrared 
Spectroscopy); 10¢ each. (Order 
from Publications & Public Infor- 
mation Div., Office of Technical 
Services, U.S. Dept. of Commerce, 
Washington 25, D.C.) 


The Servo Engineer’s Handbook, 128 
pp., $3.00 (Order from Daystrom 
Inc., Transcoil Div., Worcester, 
Penna. ) 


Temperature Measurement in En- 
gineering, (Vol. II), H. Dean Bak- 
er, E. A. Ryder and N. H. Baker, 
510 pp., $13. (Order from John 
Wiley & Sons, 440 Park Avenue 
S., New York 16, N.Y.) 


Stability in Nonlinear Control Sys- 
tems, A. M. Letov, 316 pp., $8.50. 
(Order from Princeton University 
Press, Princeton, New Jersey.) 


Management Influence on the De- 
sign of Data Processing Systems, 
Edward Wallace, 259 pp., $3. (Or- 
der from Harvard Business 
School, Division of Research, 
Soldiers Field, Boston 63, Mass.) 


Radio Control Manual, Edward L. 
Safford, Jr., 192 pp., $3.20. (Order 
from Gernsback Library, Inc., 154 
W. 14th St., New York 11, N.Y.) 


Radioisotope Applications Engineer- 
ing, Jerome Kohl, Rene D. Zent- 
ner and Herbert R. Lukens, 562 
pp., $16.50. (Order from D. Van 
Nostrand Co., 120 Alexander St., 
Princeton, N.J.) 


Temperature Measurement, $5.50; 
Measurement of Shaft Horse- 
power, $2.50; and Measurement of 
Rotary Speed, $2. (3 new supple- 
ments on Instruments & Appara- 
tus to the Test Code. (Order from 
American Society of Mechanical 
Engineers, Order Dept., 29 W. 
39th St., New York 18, N.Y.) 


How To Fix Transistor Radios & 
Printed Circuits (2 Vols.), Leon- 
ard Lane; 160 p.p. each, $3.20 per 
volume; both volumes $5.90. (Or- 
der from Gernsback Library, Inc., 
154 W. 14th St., New York 11, 
N.Y.) 











... accurate 

D-C resistance measurements 

with L&N’s 4735 Guarded 
Wheatstone Bridge 


Perform laboratory experiments, make 


routine resistance measurements or 


| calibrate resistors faster—more accu- 


rately — with L&N’s 4735 Guarded 
Wheatstone Bridge. 

This advanced instrument has many 
new features including: high accuracy 
with a wide operating range . . . guard- 
ing of detector circuit to prevent resist- 


| ance errors due to humidity effects ... 


minimizing of thermals by special con- 
struction features ... elimination of 
tedious plug and block ratio settings due 
to use of a single rotary switch. 
List No. 4735 Guarded Wheatstone 
Bridge, normally available for delivery 
from stock. 
Range—0.01 ohm to 1,111 megohms. 
Limit of Error—+(0.05% + 0.001 ohm) 
up to 100 megohms; +0.5% above. 
Rheostat Switches—Five decades of en- 
closed switches in steps of 10 x (1000 
+ JOO + JO + 1 + O11). 
Multiplier Dial-Eleven-position enclosed 
switch. Multipliers: 10 te 10°, 
Current Rating (of rheostat arm used as 
resistance box, determined by highest 
decade in use)—For 0.12, 1.1 amp; for 
1.02, 0.35 amp; for 102, 0.11 amp; for 
1002, 0.035 amp; for 10002, 0.011 amp. 
Galvanometer Sensitivity Keys — Three 
tap keys provide sensitivities of ap- 
proximately 1, 1/100 and 1/1000, A 
battery reverse key is provided. 
Case—Metal, gray enamel finish; 19” 
x9” x 7” for bench use. Wt. is 12 lbs. 
Price— $475.00 f.o.b. Phila. or North 
Wales, Pa. (subject to change without 
notice). Order List No. 4735 from 


L&N, 4929 Stenton, Phila. 44, Pa. 


LEEDS ... NORTHRUP 


Instruments Automatic Controls «+ Furnaces 
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PERSONALITIES 





W. A. Morgan 


Wilson S. Pritchett A 
Humble Oil G Refining 


Hallikainen instrument 


Hallikainen Instruments. . . joining 
the Berkeley, Calif. firm as chief 
electrical engineer, Wilson S. Prit- 
chett (photo), Northern California 
Section, will be in charge of all 
electronic/electrical aspects of in- 
strument development and design. 


Humble Oil & Refining Co... . Hous- 
ton Section member, W. A. Morgan 
(photo) has been promoted to re- 
search specialist in the company’s 
R & D Division, Baytown, Tex... . 
N. E. Luker, Houston Section, moves 
up to senior mechanical engineer, 
controls systems engineering section 
of Humble’s Central Technical Divi- 
sion at the Baytown refinery. 


Barnes Engineering .. . D. A. Kor- 
man, noted pioneer in the develop- 
ment of spectrofluorometers, mono- 
chrometers, photometers, pH me- 
ters and optical and electronic sys- 
tems for military applications, has 
been named product sales manager. 
He was formerly sales manager for 
Farrand Optical Co. and Coleman 
Instruments. 


Erath, Inc. . . . former senior v-p of 
SIE Div., Dresser Electronics, Louis 
W. Erath (photo), has announced the 
formation of a new consulting firm, 
Erath, Inc., located in Houston, Tex. 
Erath, a Houston Section member, 
and his associates will offer advisory 
services on the use and design of 
electronic instruments, particularly 
instrumentation for the oil refining 
and petro-chemical industry in the 
Gulf Coast Area. 


Dona'd D. Welt 
Rochester Instrument 
Systems 


Louis W. Erath 
Erath, Inc 


RCA ... Central Keystone Section 
man C. A. Kohr, promoted to an 
engineer of the Meter Lab and Gage 
Calibration Center, will be respon- 
sible for the policies and methods 
used in these areas. In addition, he 
will serve as consultant on instru- 
ment application and maintain a 
central control of instrument pro- 
curement. 


Auerbach Electronics . .. Dr. Donald 
H. Bullock, appointed director of the 
new Programmed Teaching Services 
Group, will supervise staff research 
on applications of self-instructional 
programmed teaching techniques in 
industry, government, the military 
and educational fields. Besides eval- 
uating existing training programs, 
hardware and techniques, the new 
group will also develop advanced 
methods of producing “automated” 
teaching. 


Systems & Procedures Assoc. . 
Daniel C. Gillespie, Director of Data 
Processing, Columbia Gas System, 
has been named “1961 Systems Man 
of the Year” by the Systems & Pro- 
cedures Association of America. The 
award will be presented during the 
Association’s International Systems 
Meeting, October 8-11 in Cleveland. 
Gillespie is currently doing the plan- 
ning and installation of an integrated 
data processing system for his com- 
pany. 


Packard Bell Computer Corp. 
Max Palevsky recently resigned as 
v-p of the corporation. 


Bendix ... T. S. Torian has been 
appointed director of contracts and 
planning for the Mishawaka Div. . 
Henry W. Vogtmann steps into the 
post of senior test engineer, systems 
and components, Mishawaka Div. . 
the computer div. has established a 
systems programming department 
with R. A. Sweet as manager, to de- 
velop computer “languages” for busi- 
ness, industrial and research firms 
employing Bendix computer prod 
ucts. 


Rochester Instrument Systems . 
formation of a new corporation for 
the design and manufacture of elec- 
tronic instruments and systems for 
the process control industry has been 
announced by its president, ISAman 
Donald D. Welt (photo). Welt, who 
was formerly product manager, reac- 
tor control systems, General Dynam- 
ics, says the Rochester, N.Y. firm 
will emphasize production of nuclear 
reactor instrumentation. 


Michel Mamon Bruce L. Mims 
Dynex Industr Barden Corp 


Dynex .. . Michel Mamon (photo). 
specialist in magnetic amplifiers for 
instrumentation and automatic con- 
trol and a leading electronic designer 
of transistor circuitry, has been ap- 
pointed vice president in charge of 
engineering. 


Barden Corp... . new research pre- 
cision mechanisms division, formed 
for the design, manufacture and mar- 
keting of precision mechanisms, will 
be managed by Bruce L. Mims (pho- 
to). The new facility will also con- 
duct company-sponsored and con- 
tract research on ball bearings and 
related devices. 


Minneapolis-Honeywell . .. Raymond 
S. Fries has been named manager of 
manufacturing and engineering at 
M-H’s Brown Instrument Division. 
He was formerly manager of new 
products at M-H’s Minneapolis head- 
quarters. 


Sola Electric Co. ... Donald C. Mc- 
Donald, engineering v-p for Sola, 
has been selected by the National 
Electronics Conference to receive the 
1961 Award of Merit for his out- 
standing contribution to electronics, 
specifically his paper on “Non-Linear 
Techniques for Improving Servo Per- 
formance”. The award will be made 
at the 17th Annual National Elec- 
tronics Conference & Exhibit in Chi- 
cago, Oct. 9-11. 


Ruth Jago 


Ruth Jago, 

president of 

Thwing - Albert 

Instrument Co., 

Philadelphia, 

died recently af- 

ter a brief ill- 

ness. She was as- 

sociated with the 

Thwing - Albert 

firm in various 

capacities for 43 years. In 1938 she 
was elected secretary, and in 1957 
became president of the company 
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At Lait... 


A CAPACITANCE 
PROBE LEVEL 
CONTROLLER 
COMBINING: 


*Amaging Stab 
High ery 
THE new Fielden 
TEKTOR® 


| Lovato wil keys a. eh aclelecel 
Level Controller 


Others think of long term drift in 
terms of hours...the new Fielden 
TEKTOR, after months or even 
years of service, holds drift to 
2uuf maximum. Revolutionary in 
design and construction, the new 
Fielden TEKTOR offers a combina- 
tion of advanced features never 
before available in a capacitance 
probe instrument. 


Send today for illustrated brochure 
with full specifications 


BUYERS 
BEWARE 


OF 
MISREPRESENTATION 


Do not be misled by company 
or independent sales representa- 
tives who may be selling level 
equipment under the guise that 
it is made by Fielden. The New 
TEKTOR®, TELSTOR® and 
PNEUTRONIC® level instru- 
ments, incorporating advanced 
design features, can ONLY be 
obtained from FIELDEN 
ELECTRONICS, INC., 
HUNTINGTON, LONG 
ISLAND, NEW YORK or 
through our representatives 
carrying authorized credentials. 


Write or call for the name 
of your authorized representative. 


1 i oma ie), iles—mal, [om 
HUNTINGTON, NEW YORK 
Telephone: (516) MYrtle 2-6045 
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Flow Sheet Instrument Symbols 


Four-page reference bulletins lists those 


instrument symbols used by instrument 
and process engineers in drawing process 
flow sheets and schematic control systems. 
Included are symbols for process piping 
and lines, solenoids and other valves, 
measuring elements and _ miscellaneous 
process equipment, In most respects, the 
symbols follow the recommended practice 
outlined by ISA. Fischer & Porter. 


CIRCLE NO. 401 


Solenoid Valve 


New 2-way high-pressure solenoid valve, 
especially suited for hydraulic applica- 
tions is introduced in new spec sheet. Of 
normally open construction, the valve 
operates at pressures to 1000 psi air and 
850 psi water and light oil. Automatic 
Switch Co 

CIRCLE NO. 402 


Solids Flow Meter 


New two-page, illustrated spec sheet 
describes operation of company solids 
flow meter for measurement of granular 
materials (coal, ore, crushed rock in 
vertical ducts, spouts or pipes). Features 
of new unit include minimum torque re- 
quirements for operation of counters and 
purging of bearing surfaces. Bailey Meter. 

CIRCLE NO. 403 


Potentiometers 


Two-page bulletin covering new com- 
pany series of 5 to 600K ohm potentiom- 
eters, describes mechanical design features, 
including details of unitized construction 
technique which assures perfect alignment 
throughout millions of shaft revolutions. 
Specs, dimensional drawings, performance 
characteristics, charts and ratings also 
included. Duncan Electronics. 


CIRCLE NO. 404 


Digital Subtractors 


New company series of transistorized 
digital subtractors, designed to determine 
the artihmetical differences between two 
inputs, is described in new product bul- 
letin. Either or both inputs may be con- 
tact closures or voltage levels in decimal, 
natural binary or binary-coded decimal. 
The numerical differences between the 
inputs is expressed as voltage level outputs 
suitable for driving lamp banks or mer- 
cury relays. Datex Corp. 


CIRCLE NO. 405 


Analytical Instruments 


New 28 page catalog on analytical in 
struments, contains complete specs and 
operating data on seven key instruments 
for research and production control: elec 
tron probe analyzers, automatic 100 ky 
constant potential, and standard vacuum 
X-Ray spectrographs, portable X-Ray 
spectrometers, X-Ray diffractometers and 
diffraction units and cameras. Norelco/ 
Philips Electronic Instruments. 

CIRCLE NO. 406 


Data Gathering System 


Four-page brochure describes portable 
data gathering system, a compact unit, 
weighing less than 130 Ibs and fully 
capable of recording up to 100 analog 
voltage inputs on tape in suitable format 
for direct entry to a digital compute 
Epsco, Ine 


CIRCLE NO. 407 


Synchronous Motors 


New 20-page bulletin describes the con 
struction and operation of ime %85 dif 
ferent tvpes and models of company syn 
chronous motors. Also includes  speed- 
torque dimensional drawings, 
wiring diagrams, listings and photos of 
all company motors. Bodine Electric 


CIRCLE NO. 408 


curves, 


By-Pass Rotameters 


How measurement and control of flow 
rates in pipe sizes as high as 48” can be 
done economically is described in new 
factual by-pass rotameter bulletin. For 
engineers and designers, booklet contains 
complete information on capacity de 
termination, flow range data, piping re 
quirements, accuracy and other engineer 
ing details. Brooks Instrument Co. 


CIRCLE NO. 409 


Pressure Gages 


Pressure gages in 3 and 5” dial sizes, 
designed to maintain extreme accuracy 
under critical conditions of overload pres- 
sure, high vibration, shock or line pulsa- 
tion in diverse applications—astronautical, 
industrial or commercial—are reviewed 
in new bulletin. Pressure range, figure 
intervals, graduations, connections, di- 
mensions and specs are given for each 
gage. American-Standard Controls/Ro- 
chester Instrument Plant. 

CIRCLE NO. 410 





meet 
the 

nee) 0) (e 
in 


Instrumentation 


e MILITARY e INDUSTRIAL e SCIENTIFIC 


at the 17th Annual ISA 
INSTRUMENT-A UTOMATION 
CONFERENCE & EXHIBIT 


The 17th Annual ISA Show will be held in the New York Coliseum October 15 through 18, 
1962, during the same period as the annual meeting of the Instrument Society of America 
The combination of these two outstanding events in the instrumentations industry have pro 
duced an event which has become recognized as the instrumentation meeting of the year. 
Engineers, scientists, management—those most. Plan now to take advantage of a marketing 
sider attendance at ISA’s Annual Show a must closely associated with instrumentation con- 
opportunity to actually explain and demonstrate your products before your best prospects 
and customers. A show brochure including exhibit floor plans will be sent upon request 


FOR INFORMATION WRITE: |NSTRUMENT SOCIETY of AMERICA 


Penn Sheraton Hotel 530 William Penn Place 
Pittsburgh 19, Pa. ATlantic 1-3171 
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DE-LINE 


THE ENGINEER'S 


ee 


OR 


BULL’S-EYE 


SIDE BY SIDE OR STACKED, 
DE-LINE modular design retains 
Original custom appearance as 
system grows. 


SAME PLUG-IN operates from 
normally open OR normally closed 
trouble contacts. 


O44 
AUXILIARY CONTACTS N.0.-N.C. 


standard with most plug-ins. 


SEQUENCE OPTION 

darter installation by 
meansof independent 
slide switch at each 
point. 


DE-LINE plug-ins are 
self-policing. Systems 
are rugged and 
dependable. 


THERE INSTRUMENT CORP. 


Dept. F, 3101 N. Lowell Ave. 
Chicago 41, Ill. « AVenue 2-6930 








REPRESENTATIVES IN ALL PRINCIPAL CITIES 
COMPLETE MONITORING SYSTEMS FOR INDUSTRY 
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Tank Gage 


New float-operated tank gage for use 
on oil field lease storage tanks, contains 
all compone:ts and hardware for installa- 
tion on bolted or welded tanks up to 24 
ft in height. Features include large, easy 
to read dials calibrated in ft, in. and 48”; 
motor rewind; up to 8 adjustable electric 
alarm switches: explosion proof; easy in- 
stallation and maintenance. New brochure 
available. Instruments, Inc 


CIRCLE NO. 411 


Electrically-Variable Inductors 


Condensed information on electrically 
variable inductors from basic prin ples to 
highlights of applications, are covered in 
n-w 16-page catalog. Electrical and phy- 
sical characteristics are included in chart 
form, in addition to characteristic curves, 
diagrams and illustrations. Vari-L Co. 

CIRCLE NO. 412 


Thermowells 


New 6-page catalog listing all standard 
type thermowells for test instruments, 
provides detailed dimensional information 
on every type, as well as listings of avail- 
able materials in each type. Trinity Equip- 
ment Corp. 

CIRCLE NO. 413 


Industrial Relays 


Iwelve-page bulletin describes new 10 
amp, 300 v industrial relay designed to 
cut significantly control panel space re- 
quirements; discusses elimination of the 
need for a wiring trough, one of the 
major factors in reducing space needs. In- 
stallation data, outline drawings included. 
General Flectric Co 

CIRCLE NO. 414 


Recording Titrator 


All purpose automatic and potentio- 
metric reading titrator features dual mo- 
tor-driven titrating assemblies, multiple 
direct reading pH and millivolt ranges 
and an automatic rate sensing and adjust- 
ng system which prevents curve distortion 
reaction systems. New bulletin 
H. Sargent & Co 
CIRCLE NO. 415 


in slow 


available. | 


Alarm Scanning System 


Comprehensive 8-page 4-color brochure 
describes company series of modular digi 
tal data systems for alarm scanning and 
digital recording of virtually any type or 
combination of values. Booklet 
also discusses system design features, ap 
plications, and illustrates wide variety ol 
standard ficld-proven building blocks and 
subassemblies which permit design of sys 
tems to mect any requirement. Monitor 


analog 


Systems 
CIRCLE NO. 416 


Check Out Critical 
Temperatures on 


i iletaelsslialt- title) 
circuitry 
Transistors 
Diodes 
i= Tg Veleler-tael-s 
Motors 
eT -Tal-te-tiela-s 
Bearings 





Transformers 
Packaged equipment 


CHANGING 


Thermochrom 


CRAYONS 


DetectoTemp 


PAINTS 


Simple to apply, these indicating ma- 
terials show the temperature by changing 
to a distinct, totally different color 
They provide a most convenient means 
for determining whether equipment or 
components are operating within speci- 
fied temperature ranges. 


POOR e eee eee eeeeeeeeeee eeeeeeeeeee 


Ther mochrom 


Detec toTemp 


Thermochrom 


18 crayons cover temperatures 
from 65° C to 670° C 


DETECTOTEMP 


Available in 4 oz. and 1 Ib. metal cans 
36 types cover temperatures 
from 40° C to 1350°C 
Multichange paints availabie 
with as many as 4 color changes 


ae Write for colorful folder. 


CURTISS (WRIGHT 


CORPORATION 
Princeton Division + Princeton, New Jersey 
Also available through your AIRCO distributor 


In CANADA: Canadian Curtiss-Wright Ltd., Industrial 
Process Controls, Davis Road, Oakville, 
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Time Delay Circuits 


New application data sheet describes 
how simple, variable time delay circuits, 
using a small number of components can 
be designed with the company 4-layer 
diode as the active element. Circuits can 
be used as sequencing and time interval 
circuits and B+ delay to allow heater 
warm up. Short and long time delay 
schematics are also shown. Shockley Tran 


sistor 


CIRCLE NO. 417 


Pressure Transducer 


New bulletin presents updated informa 
tion on company model bonded strain 
gage pressure transducer now 
in three versions for wider application in 
sensing dynamic pressures. Also included 
are specs, prices, ordering information 
Taber Instrument Corp 


CIRCLE NO. 418 


produced 


Ultra-Reliable Potentiometer 


New  ultra-reliable 
high reliability 
described in new 
inherent reliability, 
figuration. Standard 
tive data and complete specs are included 
for this unique device which the company 
Bourns 


potentiometer for 
system applications is 
bulletin as 


performance 


possessing 
ind con 


resistances, descrip 


regards as vears ahead of its time 


CIRCLE NO. 419 


Feedback Control Equipment 


Six-page control equipment brochure 
and gives brief descriptions of 
high-performance feedback con 
Includes operational am 


equip 


illustrates 
unique, 
trol hardware 
frequency 
ment, sliderules, pressure transmitters 
and receivers, actuators, programmers 
Boonshaft & Fuchs 


CIRCLE NO. 420 


plifiers, response test 


computers. 


Kinetic Theory Apparatus 


Fully described in new 20-page illus 
trated booklet is the kinetic theory ap 
paratus for classroom and other use. The 
apparatus is unique in that for the first 
time quantitative as well as the usual 
qualitative experiments can be performed 
Booklet explains in detail the step-by-step 
procedure for performing such experi 
ments with the apparatus. Central Scien 
tific/Cenco Instruments 


CIRCLE NO. 421 


Control Valves 


New 64-page illustrated, easy-to-read 
bulletin on control valves fully describes 
company pneumatic diaphragm and pis 
ton actuators and variety of valve 
body assemblies. Also includes data on 
valve selection, performance, 
valve plug styles, pressure—temperature 
ratings and maximum pressure-drop ta 
bles. Fisher Governor. 


CIRCLE NO. 422 


wide 


accessories, 





Dial 
Sizes 


8,” 
12” 
16” 


ACCURACY 
0.1 of 1% 


3 a their components. 
Only instruments of 
the highest caliber = 
are selectedforuseon _ 
research projects in 
this critical field and, 
where hydraulic pressures 


- are involved, Heise Gauges 


are invariably specified. 


we 


> 


0.1 of 1% 


HYSTERESIS , 


CAPACITY 
0-100,000 p.s.i. 


This Hydraulic Test Stand, manufactured by the Test Equipment Division of 
Consolidated Diesel Corporation and featuring Heise Gouges, is typical of the 
aircraft and missile ground support equipment that goes into the defense effort. 


(P.S.1.) 


FULL SCALE READING 


Over Over 
0-15 to 0-5,000 | 0-20,000 °o 
0-5,000 and and to 
inclusive including | including 40,000 
0-20,000 | 0-30,000 


$205.50 $238.50 
$231.50 | $264.50 
$277.50 


$183.50 
$209. 50 
$255.50 


$275.50 
$321.50 
DELIVERY — 2 WEEKS FOR MOST RANGES — PRICE F.0.8. NEWTOWN 


$310.50 


0 
to 


$286.50 


$332.50 


0 
to 
75,000 


$336.5 50 


$382.50 


Request Catalog for SPECIAL FEATURES 


HEISE BOURDON TUBE COMPANY, INC. 


BROOK ROAD, NEWTOWN, CONNECTICUT, U.S.A. 


0 
to 
100,000 


$386.50 
$432.50 
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Heat- sensitive 
RECORDING CHARTS 


Quality-Proven in 
Test after Test! 


After lengthy research and extensive 
testing, GC brings you the best all pur- 
pose heat-sensitive oscillograph paper 
for a wide range of recorders andevery 
industrial application. 


GC heat-sensitive charts provide 
finer trace lines for accuracy in record- 
ing, outstanding dimensional stability, 
and greater resistance to abrasion in 


handling. 


Through volume production, and 
with over 50 years of experience, the 
world’s largest producer of recording 
charts can bring substantial savings to 
you for all your chart requirements. 

Our new folder gives you the facts 
on GC heat-sensitive charts. Clip and 
mail the coupon for your copy. 


RECORDING 
CHARTS 


—=———Use This Coupon--—— 


TECHNICAL SALES CORPORATION 
a subsidiary of 
GRAPHIC CONTROLS CORPORATION 


189 Van Rensselaer St., Dept. IS 
Buffalo 10, N. Y. 

Please send me your new folder on GC 
heat-sensitive Recording Charts. 


Name_ 





Firm_ 





------~--- 


Address 
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“CIRCLE NO. 54 ON PAGE 100 


94 ISA Journal 


new literature 





Heat Transfer Problems 


New heat transfer design manual gives 
“graphical” solution to all types of heat 
transfer problem in btu’s/ft? ft/hr and 
watts/ft? vs. temperature difference. 
Manual also contains additional data on 
heat transfer coefficients and specific heat 
and thermal conductivities. Electrofilm 

CIRCLE NO. 423 


Vacuum Gage 


New vacuum gage, introduced in data 
sheet, covers the difficult intermediate 
range of 0 to 10 mm of Hg absolute. Using 
the principle of a thin wall float, this 
range of pressure is magnified approx. 
ten-fold to a 100-mm scale length. Spe 
cially selected glass tubing gives continu- 
ous/direct reading of absolute pressure 
Roger Gilmont Instruments. 

CIRCLE NO. 424 


Magnetic Tape Recording 


How the magnetic sound recording 

technique is used to preserve the results 

of seismic reflection and refraction sur- 

veys is described in detail in new 8-page 

fully illustrated bulletin. PRAKLA. 
CIRCLE NO. 425 


Strain Gage Conditioner 


New automatic modular strain gage and 
transducer input conditioner featured in 
spec sheet will accommodate any type of 
resistance strain gage or transducer, fur 
nish well regulated bridge excitation, and 
provide automatic servo balancing and 
sensitivity control as well as automatic 
calibration. B & F Instruments 

CIRCLE NO. 426 


Differential Pressure Gage 

New differential pressure gage described 
in new bulletin is a leak-proof model op- 
erating by a magnetic coupling, designed 
for indicating up to 60 psid in systems up 
to 3000 psi. Bulletin contains specs, draw 
ings and ordering information. Pall Corp 

CIRCLE NO. 427 


Pneumatic Current Controller 

New data sheet describes unique final 
control element, a  pneumatic-electric 
transducer affording automatic regulation 
of current, voltage, resistance, inductance 
and capacitance. Bulletin lists typical 
control applications for these units which 
can handle hundreds of combinations of 
electrical components. Specs and dimen 
sions included. Conoflow Corp 

CIRCLE NO. 428 


Viscosity Controls 


New bulletin describes automatic vis 
cosity control flexographic 
and rotogravure printing. The basic sys- 
tem illustrated in bulletin is also widely 
used for all types of finishing applications. 
Norcross Corp. 

CIRCLE NO. 429 


systems for 


You can’t see 
a .00O1”.... 


without the aid of special magnify- 
ing lenses like those used by the GC 
Recording Chart Inspector in the 
picture above. 

These are the grid line calibra- 
tion tolerances worked to in all 
GC recording charts to make sure 
the chart you buy from us will give 
you the right answer all the time. 

Take rigid inspection standards 
like these and add repeated paper 
and ink tests, continuous humidity 
control in production and storage 
areas, and speed of printing and 
delivery—you’ll see why more than 
5,000 chart users rely regularly on 
GC for quality and dependability. 

More than 15,000 different chart 
types are stocked at GC. We also 
design and print charts for any 
special purpose you may have. 

Let us send you our new complete 
sample brochure. 





RECORDING 
CHARTS 





Distributed by: 

TECHNICAL SALES CORPORATION 
189 Van Rensselaer St., Buffalo 10, N. Y. 
A Subsidiary of: 

GRAPHIC CONTROLS CORPORATION 
Buffalo 10, N. Y. 


CIRCLE NO. 55 ON PAGE 100 





Angular Position Transducer 


Weighing 2 ounces and with no 
wearing parts, new angular position 
transducer permits continuous meas- 
urement/remote indication of the 
angular position of such rotary me- 
chanical elements as those for air- 
craft control surfaces, industrial 
process controls, radar scanners of 
limited travel. New bulletin fur- 
nishes application data, dimensions 
and specs. Baldwin-Lima-Hamilton. 

CIRCLE NO. 430 


Pneumatic Flow Transmitter 


Mercury-operated pneumatic flow 
transmitter producing an output air 
pressure proportional to the rate of 
flow through a differential producer, 
is featured in new spec sheet. Model 
can be used in conjunction with such 
differential producers as Venturi 
tubes, Dall flow tubes, Venturi noz- 
zles or orifice plates. Sheet contains 
specs, basic descriptions and _ illus- 
trations. B-I-F Industries. 

CIRCLE NO. 431 


High Vacuum Vapor Pumps 


New 56-page catalog presents 
highly comprehensive coverage of 
the high vacuum component field. 
Contains complete specs, diagrams, 
illustrations, design data and per- 
formance characteristics of vapor, 
metal oil, metal mercury, glass oil, 
glass mercury and mechanical 
pumps, plus information on adapters, 
pump fluids, special pumps and 
pumping systems, and pump and 
port assembly. Consolidated Vacuum 

CIRCLE NO. 432 


pH Measurement 


New data sheet describes integral 
two-company system for pH meas- 
urement with a new model 75 Beck- 
man pH Amplifier mounted in any 
of the Honeywell ElectroniK 15 in- 
struments for greater ease of meas- 
urement, economy of installation 
Makes separate amplifier installa- 
tion unnecessary; electrode leads 
now run directly to the recorder 
Minneapolis-Honeywell. 

CIRCLE NO. 433 


Valves 


New 16-page catalog gives specs 
and characteristics of company’s 
complete industrial valve line. In- 
cluded are cutaway drawings, phan- 
tom and exploded views, materials 
of construction chart, pressure/temp 
curves and dimension tables and 
drawings. Catalog features flanged, 
screwed end bar stock and vacuum 
to 3000 psi shut-off valves. Hydro- 
matics, Inc. 

CIRCLE NO. 434 


AC-DC INSTRUMENT 
oF VM I- joy wale). 


Model 8294 provides a single package 
method of maintaining plant-wide 
instrument accuracy at modest cost. 


Full-scale calibration accuracy of 0.25% for both AC and 
DC meters over ranges from 0.25 millivolt to 2000 volts and 2 
microamperes to 20 amperes is provided by this completely self- 
contained unit. AC calibrations can be performed from 50 to 400 
cps., depending on line frequency used, or the Model 829A can be 
driven by an optional variable frequency power supply (see below). 


CIRCLE 


The Model 829A is a comparison type 
calibrator, using horizontally mounted stand- 
ard meters of high accuracy and dependability 
Range switches and high voltage discharge 
circuits are safety interlocked, protecting the 
standard meters and the meter being tested 
from accidental overloading. Model 829A can 
be used effectively and safely by personnel not 
previously acquainted with instrument calibra- 
tion techniques. Net price $3,150. 


The most compact calibration 
system available is also mobile. 


Photo inset shows the Model 829A se- 
cured with shock mounts on the RFL Model 
10 Test Equipment Cart with the standard me- 
ters recessed into a drop-leaf work shelf. In the 
Cart is a Model 500 Variable Frequency Power 
Supply for line regulation and for supplying 
any frequency for calibration from 50 to 400 
cps. 

Performance is rigidly guaranteed. 

Prices are f.0.b. Boonton, N.J. 
and subject to change without notice. 


y dia Frequency 
Radio Frege INC. 


LABO jersey, v 


Boonton, New 
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Satisfied 
with your 
process 
efficiency 


ve i; 
save with 


hmart 


Nuclear Gages for Process 
Measurement and Control! 


Obtain continuous, close 
limit control of: 


m Specific gravity and density of 
liquids. 

® Percent solids or moisture of 
slurries. 
Level or interface position of 
liquids, solids, slurries. 
Dry solids flow (continuous 
weighing). 
Thickness or weight of moving 
webs of sheet materials. 


Typical Ohmart Density Control Sys- 
tem where control of liquid density 
is by actuation of a valve. No part 
of the gage contacts the process 
material. 


EXCLUSIVE OHMART AD- 
VANTAGES: Ohmart gages have 
a precision and repeatability of 
+2% of full scale or better, with 
ranges as narrow as 0.025 s.g.u. 
(4°Be., 5°Tw., 10°API, 5% solids) 
available. Ohmart systems oper- 
ate with high signal-to-noise ra- 
tio; are unique in their stability 
and simplicity. Measuring cell has 
infinite life. Low-drift circuit re- 
quires only 5-minute semi-monthly 
standardization check. Rugged 
gage construction withstands se- 
vere atmospheric and mechanical 
conditions. Installation and main- 
tenance costs are low. Look to 
Ohmart to improve your process 
control. Performance to specifi- 
cation is guaranteed! Write for 
literature. 


THE OHMART CORPORATION 
2238 Bogen St, Cincinnati 22, Ohio 


Engineering Representatives in principal areas 


CIRCLE NO. 57 ON PAGE 100 


96 ISA Journal 


new literature 





‘Do-It-Yourself’ Transformer 

New 1000 VA _ “do-it-yourself” 
transformer designed as a temporary 
or permanent source of a-c voltage 
or current transformer is introduced 
in new bulletin. The required num- 
ber of winding turns are merely 
hand-threaded through the center 
opening. Superior Electric. 

CIRCLE NO. 435 


Universal Linear 
Displacement Transducers 

New line of universal linear dis- 
placement transducers, discussed in 
new bulletin, operates on the differ- 
ential transformer principle. De- 
signed for optimum performance at 
400 cycle excitation they can also be 
used at frequencies from 60 to 6000 
cps. Dynamic Measurements. 

CIRCLE NO. 436 


Radioactivity Measuring 
Instruments 
New 96-page catalog describes 
more than 250 instruments, counting 
systems, radionuclides and nuclear 
accessories; 48% of the catalog is 
devoted to descriptions of new prod- 
ucts introduced by the company in 
the last two years. Nuclear-Chicago 
Corporation 
CIRCLE NO. 437 





Primary Standards 
Measurement Engineers 


There are openings at Boeing, 
now, in research, development 
and maintenance of primary 
measurement standards. Re- 
quirements are a B.S. degree 
plus experience in precision 
measurement, or an advanced 
degree. These positions, offering 
the opportunity to contribute to- 
ward advancement of the state- 
of-the-art, are in the following 
areas: 

Temperature 
Infrared 
Pressure 

Vacuum 
Acceleration 
Optics 


Acoustics 
Dimension 

Direct Current 
Alternating Current 
Radio Frequency 
Microwave 


Salaries will be commensurate with 
your education and experience. Write 
today, to: Mr. W. B. Evans, The 
Boeing Company, P. O. Box 3707 - 
ISD, Seattle 24, Washington. All 
qualified applicants will receive con- 
sideration for employment without 
regard to race, creed, color or na- 
tional origin. 


SILI EMN le 


























GROW 


WITH THE FIRM THAT 
PIONEERS in PRECISION 


Advanced Data Handling 


ENGINEERS 


With Systems Background 


GROWTH OPPORTUNITIES 


. . await qualified senior level engineers to assist L & N’s able staff 
in the development and engineering of LN3000 Computer Control 
Systems for Industrial Processes in the Power, Petro-chemical, Steel 
and Ceramic industries. B.S. or M.S., preferably in E.E. required 
PLUS several years’ design & development experience on data 


handling circuits incorporating digital computer techniques. 


Send Resume to WAYNE L. BESSELMAN, Coordinator Technical Employment 











Pioneers in Precision ,,. LEEDS 


instruments « 


4901 Stenton Avenue 











NORTHRUP 





Automatic Controls e« Furnaces 
Philadelphia 44, Pa. 


An Equal Opportunity Employer 











classified 
advertising 


POSITIONS WANTED: 90c per line. mini- 
mum three lines. Box number counts as 
one line. Payable in advance. No dis- 
count. 

POSITIONS OPEN, etc.: 
minimum three lines. 
counts as one line. 

50 characters and spaces per line. 
DISPLAY AD (up to 449”): $18.00 per col- 
uinn inch. Minimum 1 column inch. 
Other size ads—standard ad rates apply 
Copy must reach the ISA Journal, Penn-Sheraton 
Hotel, 530 William Penn Place, Pittsburgh 19, 
Pa., not later than 10th of month preceding date 

of publication. 


$2.00 per line 
Box number 








POSITIONS WANTED 





INSTRUMENT FOREMAN—person with 12 years ex- 
perience in practically every phase of instrumen- 
tation in the heavy industries is tired of travel 
and desires a position in one locality. Write Box 
2183, c/o ISA Journal. 


INSTRUMENT ENGINEER: 15 years experience in 
industrial instrumentation. ackground includes 
basic calibration, tuning in of process controls, 
both pneumatic and electric, loop design, trouble- 
shooting, purchasing, expedition, and evaluation 
of new components for process measurements and 
control. Will relocate almost anywhere in the 
U.S. Write Box 2182, c/o ISA Journal 





REPRESENTATIVE AVAILABLE 





BUFFALO. Representative expanding operation to 
Bu‘talo desires additional principal for that area. 
Can provide intelligent and aggressive coverage 
of chemical, refinery, metals and power plants 
Currently handling well established lines of in- 
dustrial process controls. Write Box 2181, c/o 
ISA Journal 


INSTRUMENT ENGINEER 
Requires knowledge of instrumentation as ap- 
plicable to chemical processes to the extent 
for instrument specification writing 
Send resume, date of availability, and desired 
salary 





Midwest Technical Service, Inc. 
4557 Montgomery Road 
Cincinnati 12, Ohio 














INSTRUMENT ENGINEER 


Rapid expansion of activities in process con 
trol field has created opening in Applicatior 
Engineering Department for young graduate 
engineer—preferably chemical or mechanical 
Several years experience in process control 
work desirable. Should have interest in work- 
ing with customers and Company's Sales Engi- 
neers on instrument problems. Send resume to 
D. C. Sanford, Manager, Application Engineer- 
ing Department, The Bristol Company, Water- 
bury, Connecticut 








INSTRUMENT REPAIRMAN 


with industrial maintenance experience 
on variety of pneumatic instruments 
Knowledge of electronics helpful. Age 
25-45. Rate $2.68 to $3.00 with differ- 
ential for shift work. Also liberal bene- 
fits in new industry. 

NATIONAL ANILINE DIVISION 


ALLIED CHEMICAL CORPORATION 
P.0. BOX 831, HOPEWELL, VIRGINIA 














EXCLUSIVE SALES 
REPRESENTATIVE 
NO. NEW JERSEY 


Will be appointed by an importer of Euro- 
pean measuring instruments. A young Sales 
Engineer is desired who has started his 
own business in the last year or two and 
is 25 to 35 years of age. He should be 
operating alone and not a member of an 
organization, with at least 4% of his time 
available for our line, and should be calling 
on industrial companies. Write Box 2174, 
c/o ISA JOURNAL. 


Aero-Research Instrument Co., 
Ansco—Grant Photo Products 


Bailey Meter Co 
Barksdale Valves 
Beckman Instruments, Inc 
Black, Sivalls G Bryson 
Boeing Company, The 


Conoflow Corp. 
Curtiss Wright Corp 





Princeton Div 





INSTRUMENTATION 
SCALE AND BALANCE 
MECHANICS 


Must have several years experience in 
the installation, maintenance and re- 
pair of scales and analytical balances 
with additional experience in pneu- 
matic and electronic industrial instru- 
ments 

Top wages and excellent 
benefits. Plant work. Location: 
rillo, Texas, (High, Dry, Sunny 
mate) 

All qualified applicants will receive 
consideration for employment without 
regard to race, creed, color, or nation- 
al origin. 

Those seeking opportunity send back- 
ground resumé to: 


employee 
Ama- 
Cli- 


PERSONNEL SUPERVISOR 
MASON & HANGER— 
Srras Mason Co., Inc 

P. O. Box 647, Amarillo, Texas 





Eastman Kodak Co 
Electro-Mech Corp., Sub. of 
American Chain G Cable Co., Inc 


F. L. Moseley Co 
Fielden Electronics, Inc 
Fischer G Porter Co 
Fisher Governor Co 
Foxboro Co., The 


G. W. Dahi Co., Inc 
Gow-Mac Instrument Co 
Grant Photo Products—Ansco 
Gubelman Charts 

Div. of Nashua Corp 


Hagan Chemicals G Controls, Inc 
Hays Corp., The 
Heise Bourdon Tube Co., Inc 


Industrial Instruments, Inc 
Ingersoll Products 

Div. of Borg-Warner Corp 
Instrument Society of America 
International Instruments Inc 








MINNEAPOLIS 
AREA 
SALES 

REPRESENTATIVE 
WANTED 


By national manufacturer 
serving food process and industrial 
process markets with widely used 
electronic process control instru- 
ments. Technical experience 
required. 
Reply to 
Box No. 2184, ISA JOURNAL 
Penn Sheraton Hotel 
530 Wm. Penn Place 
Pittsburgh 19, Pa. 





Jo-Bell Products, Inc 


Kieley G Mueller, Inc 


Leeds G Northrup Co 
Leslie Co 


Mason Instrument Co., Inc 
Milton Roy Co. 
Minneapolis-Honeywell 
Moore G Co., Samuel 
Dekoron Products Div 
Muirhead Instruments, Inc 


Nesco Instruments, Inc 


Offner Electronics, Inc 
Ohmart Corp., The 


Palmer Thermometers, Inc 
Photovolt Corp 
Precision Scientific Development 


Radio Frequency Laboratories 
Research, Inc 


, The 
ihio, The 


Scam Instrument Cor 
Standard Oil Co. of 
Stevens-Arnold, Inc 


Taber Instrument Corp. 
Aerospace Electronics Div 
Taylor Instrument Cos 
Technical Sales Corp., 
A Sub. of Graphic Controls Corp 
Trinity Equipment Corp. 
TRW Computers Co 
Div. of Thompson Ramo Wooldridge 


Uehling Instrument Co 


W. GL. E. Gurley 
Wallace G Tiernan, Inc. 
Weksler Instruments Corp 
West Instrument Corp 
Westronics, Inc 
Wilkerson Corg 
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CONFERENCE CALENDAR 





OCTOBER 1961 


October 9$-11—1961 National Electronics 
Conference & Exhibit, International 
Amphitheater, Chicago, Ill. Sponsors: 
AIEE, [Illinois Inst. of Tech., . 
Northwestern Univ. and Univ. of IIlli- 
nois. Contact: N.E.C., 228 N. La Salle 
St., Chicago 1, Illinois. 


wxOctober 9-12, 1961—llth Annual Instru- 
ment Symposium & Research Equip- 
ment xhibit, Bethesda, Maryland. 
Sponsors: local chapters of ISA, SAS, 
SAB, SEBM, ACS, AACC. Contact Dr 
J. Sendroy, Jr., Navy Medical Research 
Institute, Bethesda 14, Maryland. 


October 10-12—12th National ASA Confer- 
ence on Standards, Houston, Tex. 
Sponsor: American Standards Associ- 
ation. Contact: ASA, 10 E. 40th St., 
New York 16, N.Y. 


October 11—Fall Symposium of Institute 
of Printed Circuits, Sheraton-Chicago 
Hotel. Sponsor: IPC. Contact: R. 
Pritchard, IPC, 27 E. Monroe St., Chi- 
cago 3, Ill 


October 11-13—Conference on Application 
of Digital Computers to Automated In- 
struction, Dept. of Interior, Washing- 
ton, D. C. Sponsors: System Develop- 
ment Corp. and Office of Naval Re- 
search. Contact: Washington Liaison 
Office, SDC, 1725 Eye St., N.W., Wash- 
ington 6, D.C 


October 16-19--2nd International Congress 
of Vacuum Technology & Technical 
Equipment & Instrument Exhibit, 
Washington, D.C. Sponsors: Interna- 
tional Organization for Vacuum Sci- 
ence & Technology and American 
Vacuum Society. Contact: L. E. Preuss, 
Edsel B. Ford Inst. for Medical Re- 
search, Henry Ford Hospital, Detroit 
2, Mich. 


October 19-20— National Conference on 
Industrial Hydraulics, Sherman Hotel, 
Chicago, Ill. Sponsors: Illinois Inst. of 
Technology and Armour’ Research 
Foundation. Contact: W. . Smith 
NCIH, Illinois Inst. of Tech.. 3300 S: 
Federal Street, Chicago 16, Il 


October 23-26—International Symposium 
on Aero-Space Nuclear Propulsion. 
Las Vegas, Nevada. Sponsors: IRE. 
AEC and NASA. Contact: P. M. Uthe 
University of California, Lawrence 
Radiation Lab., Box 808, Livermore 
California ; 


October 23-27-1961 Metal Show, Cobo Hall, 
Detroit, Mich. Sponsor: American So- 
ciety for Metals. Contact: J. C. Nelson. 
ASM, Metals Park, Novelty, Ohio. 


October 25-26—1961 Computer Applications 
ae sium, Morrison Hotel, Chicago 
Il ponsor: Armour Research Foun- 
dation of Illinois Inst. of Technology 
Contact: Benjamin Mittman, Armour 
Research Foundation, 10 W 33th St 
Chicago 16 ; 


October 26-27—Symposium on Instrumen- 
tation for Bio-Medical Research, Sher- 
aton-Fontenelle Hotel, Omaha, Neb 
Sponsor: University of Nebraska, AI- 
EE, IRE. Contact: Harold G. Beenken, 
University of Nebraska College of 
Medicine, 42 & Dewey, Omaha 5, Ne- 
braska 


October 26-28—1961 Electron Devices Meet- 


* Denotes ISA Sponsored or Participating Meeting 


ing, Sheraton Park Hotel, Washington, 
D.C. Sponsor: IRE. Contact: Dr. M. 
Webster, RCA, Princeton, N.J. 


October 29-31—Fall Meeting-Fluid Controls 
Institute, Hotel Hershey, Hershey, Pa. 
Contact E. R. Rath, Executive secre- 
tary, Fluid Controls Inst., P.O. Box 
667, Pompano Beach, Fla 


NOVEMBER 1961 


November 2-3—10th Annual Instrumenta- 
tion Conference, Louisiana Tech, Rus- 
ton, La. Sponsor: Louisiana Polytech- 
nic Institute. Contact: G. J. Trammell, 
Instrumentation Conference, Box 255, 
Tech Station, Ruston, La. 


November 7-93—7th Conference on Radio 
Interference Reduction & Electronic 
Compatibility, Illinois Inst. of Tech- 
nology, Chicago, Ill. Sponsors: Armour 
Research Foundation. Contact: H. M 
Sachs, Armour Research Foundation, 
10 W. 35th St., Chicago 16, Ill 


November 13-16—7th Annual Conference 
on Magnetism & Magnetic Materials, 
Phoenix, Ariz. Sponsors: AIEE, AIP, 
IRE, AIME and Office of Naval Re- 
search. Contact: P. B. Myers, Motor- 
ola Semiconductor Products Div., 5005 
E. McDowell Rd., Phoenix, Arizona. 


November 26-December 1—82nd Annual 
Meeting of ASME, Statler Hilton Hotel, 
New York City. Contact: L. S. Denne- 
gar, ASME, 29 W. 39th St., New York 
18, N.Y 


DECEMBER 1961 


December 3-7—Annual Meeting of AIChE, 
Hotel Commodore, New York City. 
Contact: A. V. Caselli, Shell Chemical 
Corp., 50 W. 50th St., N.Y. 20, N.Y. 


December 12-14—Eastern Joint Computer 
Conference, Sheraton-Park Hotel, 
Washington, D. C. Sponsors: IRE, 
AIEE, ACM. Contact: Bruce Oldfield, 
IBM Corp., 326 E. Montgomery, Rock- 
ville, Md. 


December 26-31—128th Annual National 
Meeting of American Association for 
the Advancement of Science, Denver 
Hilton, Brown Palace, Cosmopolitan 
and Shirley Savov Hotels, Denver, 
Colo. Contact: Dr R Taylor, AAAS, 
1515 Massachusetts Ave., N.W., Wash- 
ington 5, D.C 


JANUARY 1962 


January 22-26—Annua!l Meeting of Ameri- 
can Meteorological Society, New York 
City. Contact: Prof. J*rome Spar, 
Meteorology and Oceanography Dept., 
New York University, University 
Heights, N.Y. 53, N.Y. 


MARCH 1962 


*™March 5-6—ISA Symposium on Advance- 
ments in Application of Fundamental 
Industrial Measuring Techniques, Phil- 
adelphia, Pa. Sponsor: ISA Philadel- 
phia_ Section. ontact: J. L. Serrill, 
Jr., Leeds & Northrup, 4901 Stenton 
Ave., Philadelphia 44, Pa. 


*March 14-16—12th Annual ISA Confer- 
ence on Instrumentation for the Iron 
& Steel Industry, Hotel Roosevelt, 
Pittsburgh, Pa. ponsor: ISA Pitts- 
burgh Section. Contact: H. M. Gravatt, 
Allegheny Ludlum Steel Corp., Re- 


search Laboratory, Brackenridge, Pa 


APRIL 1962 


* April 3—14th Annual ISA Instrumenta- 
tion Symposium, Hotel Essex House, 
New Jersey. Sponsor: ISA New Jer- 
sey Section. Contact: R. E. Hyer, 2 
Somerset, Chatham, N.J. 


* April 9-10—4th National ISA Chemical & 
Petroleum Instrumentation Symposi- 
um, Wilmington, Del. Sponsor: ISA 
Wilmington Section. Contact: Carl W 
Sanders, E. I. duPont de Nemours & 
Co., Engrg. Dept., Newark, Delaware 


* April 24-27—ISA District III Southeast- 
ern Conference & Exhibit, Robert 
Meyer and George Washington Hotels, 
Jacksonville, Fla. Sponsor: ISA Jack- 
sonville Section. Contact: Charles 
Saunders, P. O. Box 565, Washington, 
Ga. 


*xApril 26-27—3rd National ISA Pulp & 
Paper Instrumentation Symposium. 
Jacksonville, Fla. (Held in conjunction 
with ISA Southeastern Conference & 
Exhibit.) Contact: Louis Good, Systems 
Service Corp., O. Box 952, Char- 
lotte, N. C. 


*x April 30-May 2—8th National ISA Sympo- 
sium on Instrumental Meth of 
Analysis, Daniel Boone Hotel, Charles- 
ton, W. Va. Contact: . D. Weiss, 
Union Carbide Olefins Co., South 
Charleston, W. Va. 


MAY 1962 


*May 6-9—Sth National ISA Power Instru- 
mentation Symposium, Hotel Texas, 
Fort Worth, Tex. Contact: L. J. Mertz, 
Route 2, Box 320 B., Fort Worth, Texas 


%May 21-23—8th National ISA Aero-Space 
Instrumentation Symposium, Marriott 
Motor Hotel, Washington, D. C. Con- 
tact: Cyrus Creveling, Goddard Space 
Flight Center, Greenbelt, Md. 


*May 23-25—llth National Telemetering 
Con 


ference, Sheraton-Park Hotel, 
Washington, D.C. Sponsors: ISA, ARS, 
IAS, ATEE, IRE. Contact Hugh Pruss, 
Telemetering Corp. of America, 8345 
Hayvenhurst Ave., Sepulveda, Calif 


JUNE 1962 


*%June 27-298—3rd Joint Automatic Control 
Conference, New York University, 
New York City. Sponsors: ISA, AIChE 
AIEE, ASME, IRE. Contact: Prof. J. H 
Milsum, Dept. of Electrical Engineer 
ing, McGill University, Montreal, Que 
bec, Canada. 


OCTOBER 1962 


% October 15-19—17th Annual ISA Instru- 
ment-Automation Conference & Ex- 
hibit and ISA’s 17th Annual Meeting, 
New York Coliseum, New York City 
Contact: ISA Meetings Manager, Penn 
Sheraton Hotel, 530 Wm. Penn Pl. 
Pittsburgh 19, Pa. 


x October 29-31—15th Conference on Elec- 
trical Techniques in Medicine & Biol- 
ogy. Edgewater Beach Hotel, Chicago 
Ill. Sponsors: ISA, AIEE, IRE. Contact 
Dr. R. L. Bowman, National Heart 
Institute, National Institutes of Health 
Bethesda 14, Md 





LAST CALL FOR... 


Maryland, October 9-12 





ISA, SAS, SAB, SEBM, ACS, AACC I Ith Annual Instrument Symposium & Research Equipment Exhibit, Bethesda, 








ISA Journal 











EDITORIAL REPRINTS 


ORDER FROM THIS LIST 
@ Choose the Reprints you BUSINESS REPLY MAIL 


want, circle Reprint Num- No Postage Stamp Necessary If Mailed in the United States 
bers on card below. Write 
Reprint Dept. for large 
quantity orders. ISA JOURNAL 
@ Fill in ge-free card INSTRUMENT SOCIETY OF AMERICA 
and mail. We will bill you. PENN-SHERATON HOTEL 
Intrinsically Safe Mecronte 530 WILLIAM PENN PLACE 
Koping te "oat a aon PITTSBURGH 19, PA. 
A ceag ob tne and Particle . READERS’ SERVICE BUREAU, A 
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A Split-body Valve is not a “Specialty” 


...it is a practical, all-purpose control valve 


The Conoflow Series LB valve shown is handling 100 psi steam. This is not unusual. Actually, the vast 
majority of the thousands of LB valves in service are handling water, steam and other common plant 
fluids. In fact, more than 80% of LB orders call for standard cast steel or ductile iron construction 


LB valves were selected because they give better control, greater depend- 
ability and unequalled maintenance savings, all at a low initial cost. 


More and more users are standardizing on the LB valve right down the 
line because they know that LB valves mean /ess downtime, resulting in a 
more profitable plant operation. 


Write for NEW Bulletin LB-4. Be convinced. 


weeny | CONOFLOW CORPORATION 


S FOREMOST IN FINAL CONTROL ELEMENTS 
| 2100 ARCH STREET, PHILADELPHIA 3, PA. 
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REVOLUTIONARY 
NEW 
CONCEPT 
IN 


RECORDING! 


For years instrument users have struggled with 
making their potentiometer recorders compatable 
with changing input needs. Today it may be 
necessary to measure temperature, tomorrow 
pressure. In order to be prepared to meet these 
changing demands it has been necessary to stock 
a number of recorders, or spend hours in modify- 
ing existing input circuits. 

This costly and outmoded instrumentation is 
no longer necessary! Westronics, Inc. now brings 
to the industry a totally new UNIVERSAL 
RECORDER featuring panel or table mounted 
EXTERNAL PLUG-IN input modules. Each has 
in itself a maximum of versatility. 


The Standard Universal Recorder is com- 
pletely self contained: Ready for millivoit 
or thermocouple recording (changeable 
by means of INTERNAL PLUG-IN 
RANGE CARDS). 


By simply connecting one of the 
EXTERNAL INPUT MODULES to an 
existing receptacle @m the rear of the in- 
strument, its ys@sjare extended to: 
ADJUSTABLE SPAN AND ZERO, 
RESISTANCE BULB, CALIBRATION, 
STRAIN GAGE MEASUREMENT, and 
MANY OTHER SEFUL FUNCTIONS! 
4 4 h t 


MODERN DESIGN 


Everything about the new Westronics Universal 
Recorder is modern. Nothing old fashioned about 
this one! Note these features: 


© COMPACT DESIGN (Only 854” high) 
© ZENER DIODE STANDARDIZATION 

© PULL OUT CHASSIS 

© PLUG-IN AMPLIFIERS 

© BALL POINT PENS (That Really Work!) 

© QUICK CHANGE CHART SPEED SELECTOR (No gears to change) 


QUALITY 


The new Westronics Universal Recorder fea- 
tures a servo system that uses ball bearings 
throughout. The pen carriage utilizes ball bearing 
motion on a precision ground track. No trouble- 
some sheet metal parts sliding on rods on this 
one. Smooth ball bearing floating action is what 
makes dependable Ball Point inking practical. 


VERSATILITY 


The new Westronics Universal Recorder is 
second to none in versatility. Available in 5” 
and 11” strip chart sizes, single pen, 2 pen 
and multipoints. 


ALL THESE FEATURES AND A COMPETITIVE PRICE TOO! 


CALL ON ONE OF WESTRONICS 23 SALES-SERVICE REPRESENTATIVES 
TO HELP YOU SPECIFY A WESTRONICS UNIVERSAL RECORDER TODAY. 


VVE-e-t ad kel al hota fa kot 


TWX FT 8248 U . 


3605 McCART STREET * 


FORT WORTH, TEXAS 
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